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zothiazoline are important for the imputation of K -opioid receptor agonistic activity. 
(I) (In the formula, R represents amino-substituted alkyl and R 1 represents acyl.) 



00 
00 

o 




[I] 



*- Rec'drc^r .: 2 8 SEP 20(A 

03/082840 Al lllllllllllllllllllllll 




(57) gift: 




R 1 «T->;P^Sr^T. ] 



WO 03/082840 

m m m 

5 

10 XMi LTttKtffflTifc*. 



^^CT/JP03/03928 



SJ^Sot^S. 7jT, StOi'tUf'f- ^ 7^7 (Q0 

15 L) SffiTS"&***&fiiTt)»5. iJWtttUAttSS 

tta£>Tft3?fcd££V>*£ (£UftB9M8(17). 2332-2337(2000), 
120(12). 1291-1307(2000)) . 

tftifc-gii (nsaids) f0^«itti«imsntu5. 

^o7c§'Jf£fflt>Wb, ^©ttfflfcMBU<«IBStlTV>*. -77, NSAIDs 



WO 03/082840 |^ ^^CT/JP03/03928 

/c <#y/t) *5<tt>*5 (5^*) »3^^#:^Miii$n, ^;Uk^C0^ 

dtt£<Dl§jt.«, SltRffjK/c^t?*^ H$«ft^tftKt'f 

ft*Sn*7i^»«75 Kt»*tt5^» 4 ?77HA (Thifu 
adorn) fcft^2n5^>y^y^£>#*&£WT£fl^$&K 7/1 H U > 
(Apadoline) C^nS7x;?7y>t*&tt4ft^ TRK-82 

ftT^£ (tfciX;£r*ti= ^X^fr, H©t<T, 222-229 (1999)) • 

25-36(1999)) , £ <b (C, SifiK&o T k * tf^< H§§^7^- X h d« 
iI^ffl^tT5C<!:t)i§^nT^5 (W098/23290) . 

— 7j, #WBS58-46079, 4# Hi PS 5 9-672 76, ^§f§BS60-l 396792; fcte^li? 
BH62-221679^^tC«, 2-7i-M>^7 , /'J >^W. #;W>"} 

&temfcm j $>ih'^fonMftm*mv. m&Lj£. jfate^ m>b&* 



WO 03/082840 



^p^CT/JP03/03928 



maf^ffl^mai-riii:. s strains ©£*{*T»sifr&fc2-:7x:=. 

«#3t K © & 3 T & 3 . 

Tj^^^r^m^rcit- Ai-R'fczvmrzfcm* <DW.mm&m>AVfz%TM 

fee 

20 rc\Z*r<Dmmfr*>teZ> k*¥*<1 H^$ft7lf-XhlCSt5 i b©T* 
-7"$iili:lTtt57M;H$fl/, fr-O* 2-7i-M>y 

25 



3 



WO 03/082840 



m 



ICT7JP03/03928 




10 /c^-tf^-f F£##r=f=;* Mcirrs. 



CSC*, R' ttTv'JU^^l ; 
20 r* ^cfc^R 3 «^-^^«S^oT7K^^^. Any>if, 7;i^;i/ 

s/l, 7U-jp7 5;i, '>7;stfctt-hns^t > mx;u* 
25 ->^n7;v+;H, tu-;uS> t;1/3^->s, 7>j-;w-> 

tfc(17U-Jl'7$;SttADy>gf, 7)V*)V&. z/2U7)i>*r)V 



15 




WO 03/082840 ^^T/JP03/03928 

5/7;«*fctt-hnlTljft*nTHT'b«k< ; 
5 R 4 43<fc££R s — tfcttSi&oT^iJI?. 7)V*)im. >>2uT)V 

7U-;H, r;m*->s, 7 'J - j^^->Stfett7 ><;HttA 

75/S, 7^75/S, 7'J-JV7$/i, ^J^^M. 
$nTViTfeJ:<, $£KfrIE7;i/*^S, yfP7WI, 7'J- 

15 t;U3^«>«, 7U-M+yl> t;1/+;u*;u#x;w», tu 

-;u#;w#x;i/g* 7W75/I, 7'j-;i/7s;s, 7;i^;i/^ 

T)l*)Um. 7U-;Pg, 7^3 + '>SSAc«7'J-;Pt^yItt7'J 



WO 03/082840 



0 



[CT/JP03/03928 



/\ay>I)§C^Tg&£*lTV>Tt>cfc< ; 

R 5 «7K^S^b< HfOXXfJk 7 i/m& frit- A 2 -R 6 £^ 

b ; 

25 ;P5=-*S^:^L/ ; 

A,&<ktfA 2 «[Eg-i;fcteM&oT7;i/*^>S£^T. 



10 




[III] 



WO 03/082840 ^pCT/JP03/03928 



10 



— A,— N-R 5 



15 ;k ^fy^;K s-y^;K tert-^^;i^, n-^>^;K -fvo^;v, 

St. 



WO 03/082840 ^pCT/JP03/03928 

7^:3 *h*->, IF^>, n-yo#^y, ^fy^o^ 

5 n-^h^v, ^V^^y, s-^h + SA tert-:/ n-^>b 

10 

25 >, ^3i^->hu> > >, ^>^5^/-;k ^>V:**i^/-;u, ^ 



WO 03/082840 ^^CT/JP03/03928 

>, ^y^^^-vy. s\****3-vy. tnvt^uy* 

vy, xi^jit^uy, ^DtijMf i/>. -f v^nfcfjMfi/X ^ 

5 -fu\i)v^vy. *^)ibv*^uym<Di~~6m<DB.m&rc\tft& 
mm. ^m&, 2, 2-^*^;i/:/aA>&^#tfs>n, ju- 

20 Tjv*)i>7=i y<DM£ bin ^f^7S>, x^ji^7$ >, x^;u* 
ix;i/7$>^tf^n§. 



WO 03/082840 ^|CT/JP03/03928 

h 7 1 H u 7 7r fe}iii^07;P*;H ; ;* K*-># 
xh + ^ij^-m -f y zf tert- 

u . t e r t - y 5=- v y x ~> u z> g& * tc tzmmmn *> u ;w 

^u;wx, tfAn-r;ps> ^>y-r;n?> 
^ ;u * v m <d §is t v t tfiffl $ n s t) © £ o 

ert-^h^TJJUtfx;^* 2. 2. 2-h U ^Dnih^->*MxjH, 

10 



WO 03/082840 _ Jfe ^fcCT/JP03/03928 



10 



15 



20 



25 



(Diii^oi. am* tw>«. *x>«, 

(i) -flsa; [in -rajfesnfe^KTo^BiiRSft^ * 



It 



WO 03/082840 ^^CT/JP03/03928 

3 ) R 4 b. R 5 : R 4 <h R s UT tf □ 'J v >St*fcfcl: fc?^ U 

^- (o x x *r fi& £ nt v> x J: < . - $ s h^IH t ;i/ * ;us^tKMS 

£<bK, -j$5£ [II] T^$nfc§ga^T<Dg^£&£fc^ 
R' : 7=y)Vm. 

t,t;\ u y >Jg^T§m £ tlT ^ T *> £ V> , 
15 R 3 : ADy>M^*fc«T;Hi^'>«, 

R 4 : 7Kffij0§C^ 7;P^;PS, yi'DTWiT^oT. m7JV*r)im 

;i/S^7Kms^ u < «^cd xx 5=-;p ^ ^ « t ;u n =^ v'Stssi $ nx 

20 Tfeefc < » 

R 4 £R 5 : R 4 £R S riS^UTtfoU ^>m££:«lf^<J >>>St£^/& 

25 < iif©xxf;PSfctt7;^*yStti$nT^t ! bi< ) 

12 



WO 03/082840 ^fcCT/JP03/03928 



5 A, : 7)l>*U>m. 

R» : 7->;WS, 
io ^Aay>m^TB^^tiTViT ? bi;<, 

R 4 : 7KiH*f;tt'>i'n7WiT$oT, Wi7 )V*r)Vmifi7 )V 

tfca7;^ + '>iTiii$nT^Tt)«fc<, 

15 R* i: R 5 ^^"d L/T tf □ U 5/ >S^f fife L/Tt>i < , ^tfO'J>?>^^ 

*fctt7;i/3+'>STf^$nx^Tt><i;<. 

r 5 : t;u^f;us. zKms^b< ^oixf;i/$fc«7Ji/3^^Sf* 

7 ;i/ a * -> S *« 7 )V zr * ~> m * « X )V u * T )V n * > S T B & £ n 

3-T-fe^;P-6-^ O D-2-[2-(3-(N-(2-k Ho^i/Jf M -N-- f V^D 

13 



WO 03/082840 ^ ^CT/JP03/03928 



5 




S^-T-fe^^-B-^ D D-2-[2-(3-(N-(2-k> , n + '>lf;W-N-(2-^5 i ;P 



15 




3_ T - fe ^;p- 6 -/ 7 p D-2-[2-(3-((2S)-2-t KD*5/^5 1 ;i/777>-l- 
20 -YJiO^cuK^s^-s-* h*J/7i-^]^>yf7»/'J > 



25 




WO 03/082840 ^^CT/JP03/03928 

3-T-k^;W-6-^ D D-2-[2-(3-((3S)-t |«n*->7»/7>-l-'f ^) ^ 




10 3=-T-fe^;U-6-^ □ D-2-[2-(3-(N-'f V^O If ;i/-N-(2-* h^->X^ 



15 



20 



25 




U D-2-[2-(3-(N-(2-X h*->X^;U)-N— T V If 




15 



WO 03/082840 



m 



CT/JP03/03928 



3-T-fe^;U-6-^ D D-2-[2-(3-(N-C7^>-2— < )\> f V^n 




10 3-T-fe5 1 ;i'-2-[2-(3-(N-(2-t K □ * ->X^;U) -N— f V^a tf;PT ^ 



F F 



15 



20 



25 




3-T-fe^;U-5-^ □ n-2-[2-(3-(N-(2-h h'o^yl^-N-f V "^P 




WO 03/082840 ^|CT/JP03/03928 

3-T"fe^;l/-6-^ a D-2-[2-(3-(N-(2-t Kn^yXf^-N-f V ;/a 

CI 




OH 



10 



3-T-b:^;U-2-[2-(3-(N— f V^D tf;W-N-(2-^ h + yl^)7$7) 



15 




20 



(+)-3-7t^H-^DD-2-[2-(3-(N-f V/D k!;i/-N-(2-* h=^>X 

CI. 



25 




17 



WO 03/082840 ^^TT/JP03/03928 

(+)-3-T-fe^;l/-6-^ n P-2-[2-(3-(N-(2-t: h'D^yI^)-H V 




OH 



10 (+)-3-T-fe5 1 ;W-6-^ D P-2-[2-(3-(N-(2-X h * >-X^;i/) -N-' f V ^ 



15 




(+)-3-T-fe^;U-6-^ P P-2-[2-(3-(N— f V~?U t?;i/-N-(^:*:7 x >- 

> 



25 




18 



WO 03/082840 



;CT/JP03/03928 



(+) -3-7^)1-6-2 P P-2-[2-(3-(N-C7 7 >-2-<i )V * -N-f V 



CI 




10 



(+)-3-T-fe^;W-6-^ □ P-2-[2-(3-(N-X5 L ;i/-N--f V^n tfJUT ^7) 



CI 



15 




(+)-3-T-fe5 1 ;U-6-^ D P-2-[2-(3-(N. N-SM V^P tf;PT5 / )^P 



20 



25 




19 



WO 03/082840 ^pCT/JP03/03928 

M-Z-T-kT-fr-G-Z U D-2-[2-(3-(N— T V"fu 5 J ) 




10 (+)-3-7-fe^;i/-6-^ D D-2-[2-(3-(N-(2-k HD + J/If 



15 



25 




(-)-3-7tf;h6-^DD-2-[2-(3-(N-'f V^D fc?;!/-N-(2-* h*->X 
20 ?;i/)7$;)yozl?*y)-5-^ h + y7z-JH^> 1 /f7yj > 




20 



WO 03/082840 




'CT/JP03/03928 



(-)-3-7tfJH-^nD-2-[2-(3-(N-(2-t H n =*=• ->X^;l/) -N— f V 



5 




10 (-)-3-'7-fe^;W-6-^ DD-2-[2-(3-(N-(Mh + '>l.f^)-H 7^ 



15 




(+)-3-T-k^;i/-2-[2-(3-(N-(2-x h * ->X^;|/) -N-" T V^Dt!^7 5 

20 y)ya#^^)-5-^ h*->7i-;v]^>^7 4 /u > 



25 




21 



WO 03/082840 




CT/JP03/03928 



V 

(+)-3-7ir^;l'-2-[2-(3-(N-(2-b HD^i/I^-N-f V^Pt!JV7 
5 ;)-?UiS*zs)-S-* h*r*/7 3L-M^yV?-7W > 




10 3-T-fe^;U-6-^ n n-2-[2-(3-(N— r V tf;i/-(N-(2-^ h^->*3=- 



15 




20 3-T-fe^;W-6-^ □ D-2-[2-(3-(N--f 7 7n fcf ;i/-N- (2- (2-* b=^>X 
1/^7 7* U > 



25 



22 



WO 03/082840 



5 




15 




3-7ir^;U-6-# P P-2-[2-(3-(N— f V 7u tf ;i/-N- (2-7 xXJl'* 



20 




25 

3-T-fe^;P-6-^ P P-2-[2-(3-(N-b HP + '>H V -fa tf;i/T5 /) 
:/P3tf*~»-5-* h*'>7x-M^>yf7yU > 

23 



WO 03/082840 



T/JP03/03928 



10 



15 





3-T-fe^;i/-6-^7 p D-2-[2-(3-(N-X^;U-N-(2-h Hd^J/I^)/ 



24 



WO 03/082840 



CT/JP03/03928 




3-7tfJH-[2-(3-(N-(2-Ih + '>If;P)-H V^DWS;) 



10 




15 

(+)-3-7-fe^-;U-2-[2-(3-(N-'f V^P fcf>-N-(2-* h + yl^)75 



20 




25 5£[I I nTS^nSfb^^l^Jtl/T^. TSSCD^O^ 

(i) -«5S [iii] T«£3nfc&£*<&T©£a>5fc3Yfc£4&3: 

25 



WO 03/082840 ^|CT/JP03/03928 

R' : Tis^m, 
R 2 : tK^0^F, 
R 3 : T;i/n^>/S, 

5 r 4 : xju^ji^ 

R 4 <hR s : R 4 i:R 5 ^LT7Jl/n + >'IS&ti7;^^->7^ 
R 5 : 7KM&^V< [^©!7fJK T;Wn 3r ->g£fcte- A, - R 6 , 

r 6 : T;i/n=^->S» T;U3 + «>7;u3^'>«*fc«T;i/3^vT;uzi^r 

10 ^T^n^^S* 

(2) [iii] T«ssnfcftS*<KT©*A^^s<k:'&'»* 

R l : 

R 3 : T;H3^'>S. 

r^tji^I'S, 

R 4 tR s : R 4 <hR 5 rfm&\sT7km&^ls< ttf©X7f;^fctt7Jl' 
20 R 5 : 7kMM%i L> < lif©I7fik T^n^v'S, £frfe-A t -R\ 

(3) — muz [iii] T?m&2ntc&m&&T<Dm&*>tiiZ<k&y}2i 
25 rc\t^r(Dmm 

R' : T->JUS, 

R 3 : 7K5HHC^*fcttAny>JH^ % 

26 



10 



WO 03/082840 ^|CT/JP03/03928 

R 4 : 'fV^D^i, 
R 5 : - A 2 -R 6 , 

R 6 : 7Km»^b<f«OX^5 1 ;i/. 
3-T-fe^;P-6-^ D n-2-[2-(3-(N-(2-k h* □ 3r'>X^;W-N— f V 



15 




20 



25 



3-T-fe^;P-6-^ □ D-2-[2-(3-(N-t h* n^-N— f V :/ P \Z)V7 5 7) 




3-y-fe^;w-6-^ n a-2-[2-(3-(N— r y^o tf;b-N-(2-* h^->x^ 

;i/)7$;)yD^-»-5-^ h + y7i-JH^>Vf7y'J > 



27 



WO 03/082840 



CT/JP03/03928 



10 



15 




3-7-fe^JP-6-^ D P-2-[2-(3-(N-(2-X h^F^X^;P)-N— T V^O M 




3-X-fe^;l'-5-^ DD-2-[2-(3-(N-(2-t: Fo^yI^)-H V^O 
t;i/7 5 /)7 p D#^v')-5-^ h^>>7x-Jl/]^>Vf7yj > 



20 



25 




3-7-fe^;l'-6-^ □ D-2-[2-(3-(N-(2-t H D * ->X^ JU) -N--f V^D 
tf;i/75y)-l-^^D^'»-5-^ h*i/7x^H^>y5 1 7yU 



28 



WO 03/082840 



0 



CT/JP03/03928 



OA 




OH 



3-7-fe W-[2-(3-(H-(2-I h*'>I^)-H V S y ) 
10 yn#*-»-5-* h + '>7z^]^>^77'J > 




O 



15 




(+) _ 3 _ r ^ ^ ;W-6-^ D D -2- [2- (3- (N-< V^D tf ;W-N- (2-* h 3=- ~>X 
^)75y)ya^*»-5-^ h + i/7i^H^>^77'J > 



20 



25 




(+) _3_ T ^^;i / _ 6 -^ D D-2-[2-(3-(N-(2-t Hn^^If;i/)-N--f V 

29 



WO 03/082840 



m 



CT/JP03/03928 



CI 




(+)-3-X-fe5 1 ;i'-6-^ □ D-2-[2-(3-(N-(2-X yIf)l/)-N- f 



CI 



15 




(+)-3-T-ll^;i'-2-[2-(3-(N-(2-X h * ->X^JU) -N— f V^dW 



20 



25 




S-T-fe^^-S-^ d D-2-[2-(3-(N-< V tf;W-(N-(2-^ h^->*3=- 

30 



WO 03/082840 



CT/JP03/03928 




*0 "cf 



3-Tiz^;V-6-^ DD-2-[2-(3-(N"f V/U fc!;W-N- (2- (2-^ b=f^>X 



15 




o o' 



2-[2-(3-(N-(2-Til h*->X^;U)-N— f y7'Dtf^75y)^D^ + 
20 >0-5-* h + y7x-Jl']-3-7tf;H-yOD^>V'5 : 77U > 



CI. 




O 



25 




1^ x 



31 



WO 03/082840 



;CT/JP03/03928 



3-T-fe^;i/-6-^ d n-2-[2-(3-(N—f V ?u tf;i/-N- (2-y x— )Vti 




10 ^Mb^te, #118358-46079, ^ ^ Bg 59-67276. #^0S6O-139679*fe 
«#ggBS62-221679^^, (DiBfUdSo'^TS^-r 5 £ ft 



20 




R 

I 



O— A— N— R 



25 [iv] tAPy><tr;u^;u [v] ^^^^^^atsf (dmf) 

H"C, 30#^£24&#P^J&3itTte^$!l [VI] OV^T, 

32 



WO 03/082840 ^fc, ^fcCT/JP03/03928 



it&m [vi] tr^ymmw [vin ^MF^^a^* . 

U ^A^(D1SS(7)#ST. M*&80t:©ttHT, 30#^<b24!$PiS1SJft 



X,— A— X, )=( ^ N— R 5 

[V] s n^ n-r1 [VII] 





[II] 



10 



±IB©-ffc-&«l CIV] fct, -&/£MS§2 Kfiet^JdST**. -r&fr^ 

75y^t7iy-;^i* [v i i nt7;pfkHR*# [ix]s 
15 ^ > 7f 7 y u >io§$®f ^ N-7tf ;k ^ R 'I 

A?£tt# [X] KcfcDT^Mfc-f [IV] Sr^SZlt 



33 



5 




10 itism [iv] ^^MSS3^^v^#^fJ-e€, *n-?n 

O^ffittft^tS^i^tfS. fJftt)^* [IV] 
;W#>»»M*# [XI] DMF^©*T*igi*'K ^/f;P75 7 If U V> 

xn*%fc^Zl*:2> Z. tTrit&m [XI I] nZtlTc it 

is [xi i] *x^y-;p#o»ii*fflViT^s<jlSSi<b-rsiitT, yyx 

7^:^-<£K^lC&5ft#?g*i:#: [XI I -A]*«fctfft«H£#[X I 
I-B] SUSttms. S6fc3t*fttt# [XI I -A]*5£tfft3*J£ 

tt#[xi i-b] Sr^-n^nr^* uiin*a-#-r myt&&77 
x*7*'?yt¥m&&ii v-a] ^A^KE^tt^T-f ^-^**-r3t^«tt# 

20 [IV-B] SiSilt^TfS. ^nbft^tl [IV-A] 

[IV-B] -&^MKlT^b^:^SOtil^^^<i:bTfflV^c:«i:-r, 
ft^Sttfl^KI^K&S^^CV I -A] tit^m [VI-B] 

^7£1£#T<fc-5 3;[ I I-A]i^[I I -B] tlSft^^n^tUt 
25 £iL£#T#£. 
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20 kj: o^fifc-r^s. -r^^-^s ft^*£tefcx=- y ^*-;n*3M*: [x i 
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5 




chiral 



[XI] 



±nz<D&i&M&n?m^t£7 $.>mmi£ cvi n «, xm (#1^200 

10 0-344821, Tetrahedron 1996. 52. (10). 3473-86, J. Med. Chem. 1973. 1 
6, 736-9, J. Am. Chem. Soc. 1946. 68. 1582) \zBWt.(D^fk. ^^MSS 5 , 

&i&m&6. -&/&sig&7, Sf&mms &rz\Z'§rmm&9 iz'm^&Tg 

•tUt)*,. £n&m& 5 fc&^Tte, [XIV] iAO^>ft7 

0"C-e, 30#;fcS24P#r B 1Slfr£i*5;r <hT, 7 5>ii«: [VII] 



H 2 N-R 5 + R 4 — X Ml] 

[XIV] [XV] 

^^iiSSS6 tC^^Tte, [XVI] tri|yW5fh7 

25 bHa77>Wi^4'. (TC^^MT, 30#rf>> £24^^ Si*, 

%*>nz>i\:ti%!} [xvi i]£/\ny>it7)v*fr &MFm<Dmmmm** 
*m<t-}-vw2*m<D)&m&&T. ot^e^is-?, 3o#^e>24P#p^/£ 

36 
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■z&rcm. ^^nrzit^m [xvi i n smttzKiitgt^x^;^^ 

TratSui-e75>^ift [VI I] 

1 o 1 o 

[XVI] [XVII] [xvill] 



^/&MS§7 lC£V>Tte, -fb^^J [XIX]tM [XX] £DMF^O 
P#P^j££i*5;i£-eTiS >gf^# [VI I] ^Cim^ 

R 4 — NH 2 + R 5 — X [VII] 

15 [XIX] poq 

^«»8t*V>Ttt. 7 5>l§ift [XIX] t7^TkKHi# 

[xx iizso-vymnmrnmrn*. m*timi-bvv&m<DW&T* 

20 A^©il7c^jtc<k0jl7tTse:t-e7^>flSft[v I I] 



R— NH 2 




[XIX] [XXI] 
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20 



25 



^J«i&g&9 fC*5V>T«, TS.>MBfc [XIX]fcAM-M^« 

[xxi i i] ^^jL^^x.-'rjvmfDmmmm^. **a:u^ 

^$-&SCt*CT^>flS#: [VI I] 



R- NH 2 + Y HN Y R 

10 O 

[xixj pcxii] pociiq 



Ml] 



*?£W<Dfc&W [I I] ^Jfc«B2 £ttgij<0^fi!c«85l 0 KfiE^ 

Ttefc^, [iv] t7JV3-;^ift 

15 [XXIV] ^rh^kHoy^^OWiiil 1 , hU7i-MX7 

30##S24l$MEJ&Si*'*i:i:T?fl:'&« [I 
<&j£i£S§ 1 0 




? 4 

HO-A r N. R5 l"J 



P<XIV] 



^-rs^ tfeTt^. -r&fc-5, [xxv] (-&j£ais& i To* e£ 
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i] xi*T)v*)i'/\uy>ik ! ®} cxxvi i ]&m.ik*^u>m<DGmm 

^^>Z.ii-Qit^ [I I ]£#£ £<h#T#3o 
5 1 1 



*5£W<Dit&M [I I] tt, ^J&i&8&2 £fciBiJ<D^E£Mi& 1 2 
15 ^n^tfeTtS. TfcfrS, [XXVI I I] 

T'&i*sn*fls'&<» din c^sn^ft:^*) t7^^oy> 

[XX I XlSDMF^flDWfciSfcl 3 . U # A#«ET. 

80TCT30#*>&24l£WKJfc£1*-*c:£T, <\L&® [I I]*#*Ct*»T? 

20 1 2 



10 




,12 



[XXVII] 



25 




,13 



[XXVIH] 
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5 ^nz<D&mz&tf&*it&w<D&)%z\z~z>^xmm8iPiLfcio ^<dum 
\z~d^x\*. mmomffim (mmu,^<Dm) xwiw-rzw. ^it^mu 

^m&mftmtm<mm\sx^2>z.ti)m&2nx£>K). u 

20 n&k *7-t)vm* mnm, mmmnmumx'&nte. ?Lit> 
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#J;Lfc£> JSP3WC*n«a«- 1 S^fcO 0. l~5000mg, 

ft, Z.n*><D&m\Z*5&W*£K) £.<mffi-?Z>tctb<Db<DX$>K> , 
9! <Z> tB ffl £ PS 5t -T 3 t> © X & V > o 

###11 

7 V u > m^it^m i - 1 ) 



25 
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^mn.mf. 2-75;-5-^DDft7i;- )V (67. 7g. 427mmol) <D 
h;Wx> (117ml) , (13ml) ^i&lC, MT2-k h* n + i/- 

5-^h + y^>X7Jl^ftF (65. Og. 427mmol) OhJH> (59ml) ;* 
(7ml) «F«tSUD^.» 50-70 , C-e40^r^^^Ufeo ^i&fCgiL*: 
5 N-TWKSyy-Jl' (lOOg, 908mmol) £tin*.T h ;i/X > (65m 

1) SrigiDLfc. MT?-l!fe«#Lfc«, £^i£fC ^ D D (2000m 
1) . 1N-J&m (650mlx2) £ in T fc& ft L £: , W«8Jf £g&^ammzR3t:^ 
^UtfA7fcig^£ (650ml x2) , gSfn^&TR (650ml) LMTKiM v 

10 A (650ml) KfflH»$-&TMT— HfcltfiLfc. tffffi b7c*£.fl£ ^Eii" 3 

«BHb'&<»a*76. ig (53%) &t>nrz. 

IR (KBr) 3296. 3072. 1636. 1502. 1456. 1444, 1374. 1320. 1272. 1 
195. 1037, 799 cm"' 

15 2 

?;K>^7»/'J> (##<t^«& 2 - 1 ) 

, CF 3 



25 )V (3. 3g) *^^WI^tl^2. 2g (47*) #<btlfc. 
IR (KBr) 3362. 1660. 1506. 1429. 1332 cm"' 



20 
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###J 3 

(##tt^#f3 - 1) 




10 i tmmizVT. 2-75;ft7i;-;v (so. og) ^e>^i$<fb 

smmi. 9g (77*) #e»n^. 

3-7tf;H-^DD-2-(2-t KD3r->-5-* h 3^>:7 x~;U) ^ >l/3=- 
7l/U> (##^#14-1) 

15 




20 



gfftlMT* 2-7^ 00^71;-^ (10. 5g. 65.7mmol) 

(D**?/-)V (20ml) mmz. tflT2-t + h + ->^>X7 

(10. Og, 65. 7mmol) <D * ? J — )V (20ral) Jgf&£;tJD *.T^i&T 

25 5o^f^mj^l^^, ^taLfc^s^^sibrc. #e»ti7c^a(c«i7K^m 

(20ml, 212mmol) & 1m X.T Ufc^, KJ&J&£^EETi&*lg 
^S^lC^^/— ;P (60ml) , zR (10ml) , ^i*'J-7A (5.0 
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^ilfJl/ (300ml) > llHgM (200ml) *M ATftJffi Lfc. Gmm&m 
fO^m* (150ml) TBfc#U tS7KatK-7^^'>^ATW7Ka» 3i&b, 

5 *-*>/@1^X^;i/ = 3/l) T»«T££««Kfc;'& 1 »**7. 7g (60%) # £ 

IR (neat) 3307, 2953, 1650, 1505, 1464, 1434, 1409, 1383, 1284, 
1042, 809, 756 cm"' 

10 ###J 5 

(+)-3-Tir^;i/-6-^ □ p-2-(2-t H F^y7iZJl/)^> 



15 




20 



(a) (2R, 4R)-3-7tf;l/-2-7x-;M-?77'J S>> ft (# 



%it&W 5 - 1 a) 




COOH 



25 
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L-^fO (400g. 2. 28mol) (1500ml) mm\Z. &U~r?fcMit 

th'J^A (91. 2g, 2. 28mol) OtK (1500ml) ^>XT;U^bH 

(232mi) <d*?;-)V (isoomi) mm^m % Amxn^muw bfca 

5 (1200ml) mmz, 60*07?^*^^ (1000ml. 11.4mol) &25ftffl-?mT 

3*Ltt*rr*^ *ttrtfc€rt&a<261. 2g (46%) #^,nfcc 
IR (KBr) cm"' 1717. 1603, 1419, 1281, 1236, 1214 

10 (W (2S, 4S)-3-T-fe5=-;U-5, 5-^^5^;W-2-7x— ;P-4-^Tl/U >?>^ 

5 - 1 b ) 



D-^r.v' ^ 5 > (150g. l.Olmol) 0>tK (900ml) ^iST^> 
XJJPfkH (102ml, l.Olmol) ©1^;-^ (300ml) mm^WXrc. 

20 Lfc. tt^flfc^H©* (700ml) feifclZ 60^-? *SzKgfc& (480ml, 5.05m 

on $i5^riTiTt^. isitaTi5^r B mJtm, ^ta^is^r^ 

Tl. 5P3IW«#b, «ftbUfc«SSS5«lU«*r*t«WflS^'»^252. 3g 

(89%) #^n^ 0 

IR (neat) 3392, 2920, 1730. 1618. 1411, 1196. 1178, 732 cm"' 



(c) (+)-3-7-fe^;P-2-[2-((2R, 4R)-3-T"fe^;U-2-^x — JV^TW 




s y n Y 

I o 



15 




25 
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5 




10 7VU> (5. 24g, 1.56mmol) O&StKDMF (60ml) mm\Z. ^i&T(2R, 4 
R)-3-T-fe^;W-2-7xn;V-4-^T\/U > ? >*;U#>^ (5. 87g, 2. 34mm o 
1) > N, N-^^f^7 5 / try ^> (290rag. 2. 34mol) £in*-£:,, 

D A+5/^*M3?>f 5 H (3. 54g. 1. 71mmol) ^m^.^T'^l 

mm. m&-z2mmn&isfto tk (urn) sjo^sfiTa^i/fc 

15 S/£*l££MJ£@*L, ^m\Z^ u o*;i/A (30ml) &im*.fc. * 

mM&*>m\s. mmz* (120ml) £Jn*.^DD*,M/A (50ml) Tfaffib 
fc. W1l«£lO%^X>&7K*ga£ (120ml) , &%lmm*m-}- b 'J ? AtK 
}gf& (120ml) , ISfn^mTK (100ml) <DM\zm&l<> MtKM^^v- 
^ATJJ&TKLfc. * □o*;i/A$iJESil/i@llt:^ na*;UA (15m 

20 i) £Jjda> ^m^s^^mvnm^mzm^vrzo nmw\zjL? 

(600ml) ^UQ^^Nf^^> ^iaT-^^fib^:. flrtti bfcijgilSr^ 

Lte«-r*£«Wfl:'&*!iJ&*3.87g (43X) #e»nfe 0 

IR (KBr) 3425. 1765, 1673, 1654, 1576, 1492. 1463 1142 cm" 1 
(d-1) (+)-3-T-fe^;P-2-[2-((2S. 4S)-3-Tir5 : -;i/-5, 5->?* 
25 i-;l/f7*;'J^>-H^^^t+'»-5-^ h + y7i-JV]-6- 
>7UU1>W7W> (##te£^5 - 1 d- 1) 
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5 




3-T-fe^;U-6-^ □D-2-(2-fc KD*~>-5-;* h + '>7x-W^>7f 
TVU> (127g. 0. 38mol) <Z>**zKDMF (500ml) i§f£K:, ^iST, (2S. 4 
S)-3-Tir^;l/-5, 5-v^^-;P-2-^o:— ;u-4-^r^/u i?>tl)l#>m (1 
10 02g, 0. 38mol) (D&tKDMF (500ml) ^^SrJnAfco ^ffB^iT. 

TJf #L&a*<bN. R-i?^^75 7 tf U > J > (5. 58g, 45. 7mmol) £in;t 
fc. 7\/> ? ^;W^>m^X^;l/ (87g, 0. 50mol) £JJDA£:&, 

2K<£TT15#PpIK MTMtfWS 5K:rti&#lJ40 , CT3BIH!«#L&. Rfo 

m*mmmm'&, n%®nz\o%? jL>m*mi& dooomi) *nax. mm 

15 X^JP (1000ml) TJfitBb7c. mmm** (1000ml) . ggftJftj&Tk (100 
0ml) Tft#b, ISSm-7^^S>^AT*lBi7KLfe 0 MfcX^;H£*JBEe*L 

nmmzu^mm (x*y-;i//sM yyut:;i/x-^;u=2oomi/ 

1000ml) £2JD;L> ^fiT-l!ft^f Ifc, iffil/fc-^©^ 

*W-fb-&**«78. Og (43%) #^>nfe 0 

IR (neat) 3009, 1679. 1650, 1495. 1464, 1380. 1322, 1176, 1 140. 
757 cm"' 

25 (d-2) (+)-3-T"fe^^-2-[2-((2S. 4S)-3-T"fef L ;W-5. S-5>^*-2-7z 

x;p^ti/U > ? >-4-^;Pij;i/^x;u^-^'»-5-^ h + ->7xzjH-6-^ 
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7\ZU> (5g, 14. 9mmol) ©MtKDMF (20ml) mWz, ^i&T(2S, 4S)-3- 
10 7tfJH, S-y^fJH-yx-JH-fTV'Jy^^J^Vi (6. 2g, 
22. 2mmol) ^iSfi^ffl^T. £»T?ift#Ufc:j&*£, N. N-v*;*^ 

5 y b? 'J (270mg, 2. 21mmol) £2JDAfc, 7jc<£^ Vi/Zu^ 
is)V*> fr-fti/'! ^ H (3. lg. 15. Ommol) £ijnA.3Ki'&"FT15#nn, ^iST3 
BW*»Ufc«, EJfcttK#Kx^;i/ (100ml) . * (100ml) SriPA^ 

is ffimistz^myozzwrn* nm&io%?x.>m. doomi) , 

tK (100ml) , ^fP^l^TK (100ml) <D WS £ 8fe # a*7lc«EBfc^*~>£ 
A-ej^TKb^Co IH*X^;H£»JBE«£Lfc«, JSfiM&fcx*/-;!' (50m 
1) £inx.Tf&IJfi§8?m, ^ia"C-^^Sbfe, «r{tibfc-*0^7Xf 

l/^-T-^^sybfe^, &m*ffii£Tmmis, ag**5'ij*m7 
-&wa*4. 2g .(47X) #e>n^. 

(e) (+)-3-7tfJH-i'PO-2-(2-t K q*$/-5-* h^y7i- 
JlO^l/^Tl/'J > UMHt'&tt 5 - 1 ) 

25 
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CI 



O 



(+)-3-T-fe^;U-2-C2-((2S. 4S)-3-Til^;i/-5. 5-i?/f JH-7xr 

0^>V^T\/U> <193g, 0. 32mol) ©DMF (2000ml) *k?£T 
10 Tl-N-TKm^^- h U V&Tkmm (970inl) $iTl. 30#P*1if# bfc„ R 

mLX'K^mzin-mm^m^xmmzvr^. ftgxfji/ (4000ml) 

ttSbfc. W£l«£i&fn:£&7fc (4000ml) TSfe&L, MtK^^V^^->^ 

#Hb-&«*79. 5g (74%) n*>ntzo 

IR (neat) 3068. 1644, 1466. 1384. 1277. 1257. 1 196. 1091. 808 c 



(+)-3-Til^;i/-2-(2-t Hn^->-5-^ h * v' 7 x — )V) 1 >V^7 S S 
U > myitis® 6 - 1 ) 



m 



20 ###J 6 
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(a) (+)-3-7-fe^^-2-[2-((2R,4R)-3-T-fe^;W-2--7x-;i/^TV 
^7>/iJ > (##4fc-&$j6 - 1 a) 



15 




20 



■>7x^)^>W , /'J> (27. 4s) *6*«ft*«* t 20.0g (83%) 
IR (KBr) 3039. 2933. 1765. 1674. 1657. 1587. 1491. 1465 cm- 



(b) (+)-3-T-fe^^-2-(2-t b*n*i/-5-* h*y7i^)^>^ 



25 



50 
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###J5<£> (e) izmm\Z\^X, (+)-3-T-fe5=-^-2-[2-((2R, 4R)-3-T-fe 
irjl/]^>Wyj> (19. 9g) 5«8Hb"&*J&*10. 6g (9590 

/ 

10 tlfto 

#%#J7 

(-)-3-T-fe5 i ;i/-6-^OP-2-(2-k HP^ > >-5-^ h^>'7x-Jl')^> 



20 




(a) (-)-3-7-fe^;U-2-[2-((2S, 4S) -3- 7 -fc: 3^1/ -5. 5- ^;i/-2- 7 

25 
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CI 



o 



Z-T-t^fr-b-pU D-2-(2-t HD + '>-5-^ h*z/7 jcX;W ^ > V*3=- 
7V*U> (127g. 0. 38mol) £>&£tKDMF (500ml) ^i&lCl, ^i&T, (2S. 4 
S)-3-Tir^^-5, 5-y^fJh2-7i-;H-f7y'J >?>*;i/^>m 
10 [##^j4(b)lC|2«(D'fb^#j] (102g, 0. 38mol) tf^KDMF (500ml) i£f& 



'Jy> (5. 58g. 45.7mmol) £J)D*.£:. 77^A^>1W 
;l/ (87g, 0. 50mol) £Sn*.£: 0 ^kftTTl 5#P^ ^ia^ll^^^ £ IdfttS 
^40^X30 PelSltfLfco £j&i££MJ3E}g!tm. ^®#ll'10%^X>^7K 

15 mm dooomi) sua*., siifji' aooomo T*mitiisrz a mmm** 

(1000ml) , ggfa^^TK (1000ml) TSfc*£L, EM^ A TII&tK 

-f V tf;i/X--r;P=200ml/1000ml) £in;t, g&Ptigfl?^ ^i&t— 
lftt£©Lfc. ffifflLfcfc!rif|£31fcL&&i-S£<gWte^#34. 7g#£>n 



tz, (fM3%) 

IR (neat) 3008. 1680. 1654. 1494. 1464. 1383, 1 139. 755 cm"' 



(b) (-)-3-7tfJh6-^Da-2-(2-h Kn*->-5-* h^y7i-JW 

^>v^rw> immt^m 7 - 1 ) 



20 



25 
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#%0iJ4 ( e )i^l:lT, (-)-3-T-fe^;U-2-[2-((2S. 4S)-3-T-t^ 

^h*y7i-;H-6-^DD^>Wyj> (78. 3g) tf> £ StfHb-&$> 
10 #S3. 7g (77*) #^>nfe 0 

IR (KBr) 3068, 1643. 1509, 1467. 1385. 1350. 1277. 1 196. 1092. 8 
08 cm"' 



15 3-T-fe^;i'-2-[2-(3-yp ; eyn7}?^-»-5-^ h^y7i-iH^> 1 / 
f77U > (##<t^#J 8 - 1 ) 



20 




25 (30. Og. 8. 93mmol) 02-^0/1/ (200ml) IC, ^m^JU^A 
(27. 5g. 19. 9mmol) » l,3-^7"0^7'o/1> (I05ml. I. 03mol) Srj&a*. 
fe. 2I^F B lS0^MSKb, ^2Sl£#3JlLfc&, * (300ml) fciJOATRsfifcX 

53 



WO 03/082840 



• 



'CT/JP03/03928 



^ji (5oomi) nmmmistz. mmx^jismzmm-km* doomi) T2 

IR (KBr) 2952, 1672. 1591. 1576. 1499. 1468. 1379. 1278. 1210 c 



Z-T±^JV-6-i7 D D-2-[2-(3-# o o^OJj?^y)-5-^ ^y7i- 

;H^>y?7VU> (##te^9-i) 



20 gs!i#HJs,T, 60%7kfft{b:f- h U £A (680mg. 17. Ommol) CDDMF (15m 
1) mmz. ^K^TT3-T-ti^;U-6-^ DD-2-(2-h Kp^v'-S-^ h^-> 
7i-;P)^>yf77U> (4. 68g. 14. 4mol) CDDMF (15ml) mm. 1- 

(4.2ml, 167mmol) £JllM;£3jD*-£:o 50 < C , T1^ 

mm.ft'&s &u&-ewfcvrzo %ifomz&%imt7 &*mm (5 

25 ml) , tK (50ml) £2JQ ATiSIl?^ (50ml) T20}StiJ Lfeo Silf 
;WPSrfigf0^^7K (30ml) -e2@^#b, ATflft*^ 



m' 



,-l 



10 ##^J 9 




CI 



15 
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WLft'&. *faf«5*Sil&38rf &$HkGt*!lW5. 39g (94X) 

IR (KBr) 2912, 1676. 1458, 1373, 1281. 1206. 1026 cm"' 
5 1 0 

3-7ir^;i/-6-£7 P D-2-[2-(2-7n ; EX b^-»-5-> h+'>^x— 
^>V?-7W> (##lb^lO-l) 



h + -/7x-Jl/)^> 1 /5 : 7yU> (2.5g) j&>S*IWfl:'&*5rt*2. 2g (6 

7«) t#e>n^i. 

IR (KBr) 1666, 1574. 1498. 1464, 1377. 1216 cm"' 
20 #3f0»J 1 1 

3-Til^;W-5-^ D D-2-[2-(3-^ DDyD^'»-5-^ h^i^y x — 

;uM>^7i/u> i i - i ) 



10 




15 



7 tPUSSlCLT, 3-T-fe5^;P-6-^ □ o-2-(2-fc Fn4 i >'-5-* 



25 
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# 



m 
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O 



7 tmmiZVT. 3-7tfJh5-^DO-2-(2-h 
Y^r^y x.~)l)^>V3 L T \Z"J > (3. 5g) j&> £ ft «fl5-&*ba*3. 3g (7 
895) #5>tlfe» 

10 IR (KBr) 2930, 1677. 1463. 1380. 1281. 1211. 1031. 806 cm-' 
##09 1 2 

7 D*3\H^>!/^7VU > 12-1) 



###J 7 tH«fcbT» 3-T-fe^;W-2-(2-h FD*->-5-* h^->7x 

-;W-5-h U 7^tn^w> , /f7 , ; , J > (i.8g) a>e>««Hfc'&«i 
#1. 9g (89*) nzntz. 
25 IR (KBr) 2962. 1680, 1600. 1500. 1431, 1388. 1323 cm"' 



20 




##0»J 1 3 
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- 1) 



CI 



10 



•XT 




o ra 
O 




Yb^^ 1 3 - 1 a ) 



15 




1 ( 1-7 9 >v ? ?r — )V (5. 07g, 56. 3mmol) <Z>*SSzk&fc* 5 s " V > (20ml) 
^^TkfU^> (9.0ml. lllmmol) £*0;t£. &-ftA° 
20 7 h;UX>x;l/*x;i/ (15. 9g, 83. 4mmol) £JjQ*.^t&T— 

tK (60ml) £JD;tT8£Mx^;U (100ml) Ttttbbfe. g£^x^;i/ji£i 
(30ml) , ^fO^TK (30ml) TSfc^U, i7KfiS^^^'>^A 

25 SW'flS'&tta*?. 72g (5735) i^nfc. 

IR (neat) 3543, 3413, 2970. 2929. 1598. 1356. 1176. 948 cm' 1 
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(b) Z-T-tef-JV-B-t? □ □-2-[2-(l-^5 1 ;U-3-A^ h 

-> -fu ~» -5-* h * -> 7 x ^ > i/5=- 7 V U 
> <#%fc£^ 13-1) 



5 




3-yir^;l/-6-^ P a-2-(2-t h 3r 5^:7 x ~ ;iO ^ > V?- 

TVU> (2. 56g. 7. 62mmol) , h'J7i-Jl/*X7^> (2. OOg. 7.61m 
mol) , 3-/t7h;l'X>X;i/*^t*>'-l-^^l'7 , n/V-Jl/ (l.86g, 

7. 6lmmol) (DMfc^r h7t h'P77> (10ml) ^ia^TV/^^ 
15 >Bfc5M V7°a (l. 54g. 7.61mmol) tf>&£7j<T- h ^ t: H D 7 ? > 

(10ml) ^i££iO*4Bf FaliE^l-fco £j£i££ig*lgm, 
y'J*^*7^^P7h : ^^F1t>/g^^X^;i/ = 4/l) 

ag-TS^tfHfc'&^L 58g (37*) nzntzo 

0mm i 4 

20 (+)-3-T-IZ^;W-6-i7 nD-2-[2-(3-^ □□7*D# + >')-5-> h * ~> 7 

x-M^>7f7yu> 14-1) 



25 
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60%7K^-fb^- b U £A (4. 50g. 0. llmol) <D*StKDMF (100ml) 
JK^Tl-ya^e-a-^ d a-fu rt> (106ml. 1.07mol) £in*-fc. M^X 
(+) -3-7 il ^;U-6-^ o O -2- (2- fc H n * ->-5-* h * '> 7 x ^ > V/ 
^XVUV (36. Og, 0. llmol) (D&StKDMF (200ml) giSiTlfc. 
5 T*&7I££ ^fdllSr^tfbfc^ ^^^fCTKSrJnAS^mx^;!/ (lOOOm 

i) Tjamufc, &mm*m%i'&.t&* dooomo x&c&v. mfrvfcm^tf 

;!/ (300ml) £;taA*}£TTJt#L£: 0 tff iH bfe^^^r^Sl £ t 

mmt&ty-fr'L*. og (66%) #e>n^o 

10 IR (KBr) 2940. 2835. 1871. 1755. 1671. 1576. 1497. 1464. 1347 c 
m" 1 

###1 1 5 

(-)-3-y-\z^)l-6-^ P D-2-[2-(3-i7 DDyn| + -»-H b^rzyy 
15 xrjl/]^>yf77'J> 5-1) 



20 




###J 1 2 tlWUincbT, (-)-3-7-tz^JU-6-^ on-2-(2-t: h* D ^ 
^-5-^h=t 1 ">7x-Jl')^> , /?7 , / , J> (33. 7g) ifi £ ^#Hfc-&4£>7&U4. 

25 og (jtsw) »&nfc. 

IR (neat) 2961. 2938. 1679. 1498. 1465. 1210. 1048. 810 cnf 1 
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16 



5 




10 

#%0>J 1 2 ti^ttKlbT, (+)-3-T-tl5 L ;l/-2-(2-k Fo + i/-5-^ h 3r 
'>7i^)^>7f7l/U> (3. Og) ^S£ltfHI:-£-4W3. lg (8235) % 

IR (neat) 2959, 2834, 1675, 1578. 1497, 1466, 1379, 1277. 1210. 
15 1048. 750 cm"' 

l 7 
7-1) 




25 yat^^V^^ n^s+lf > (4. 50g, 25. 4mmol) , I^;-Jl/75> 
(7. 76g. 127mmol) ©X*y-;U (60ml) ^^ld, ^iaTa^^^hU 
(11. 4g. 76. 2mmol) &lJQZ.imffi1)\\f&Mfiiilsfro 

60 
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Lfcm, v^X^JI/X-t-^ (50ml) , tSfnm{fcT> ; E3i^A7K?§^ (80m 
^□P^JPA (100ml) TJfiffiLfc, ^ D n*;i'A/l£&fn:&i£i7R'r$fc*£ 

5 &znfcmttwiz&m.T*w-mt7km oomi) Srjjn*.*:. 
5g (78%) t#e>nfc. 

IR (KBr) 3317. 3060. 2926. 2851. 1564. 1448. 1430, 1079. 1040 c 
m" 1 

10 

mm\z 

7 - 2 ) 
iR^ : 45X 

15 IR (neat) 3358. 2957. 2794. 1592. 1452. 1077. 1029 cm"' 



2-(i-if;v^o^75/)x^y-;i/ &mm. (##^«ii7- 

3) 

iR^ : 60* 

20 IR (neat) 3346. 2971. 1591. 1459. 1075 cm"' 

I 

1 8 

n-^>> ? ;p-2-(^^;w^^-)x^;p7^> M%tm. (m^ik&Voi 8- 
D 
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HN 




S 



HCI 



5 1 5 tmmzvx. H^^f^xfji/Ti^ (4.og) t^it 

^>i?)V (5. Og) frib&Mt&m&L 3g (21%) mztifc. 
IR (KBr) 2940. 2792. 2424. 1440. 1439. 746. 702 cm-' 

###J 1 9 

io N-(2-^h + '>i^)v'^n^ntfjMW5> mmm. 

19-1) 



m^mi 5 tmmzi^x. 2-* h^>x^;i/7=- > (3. 3g) ^(^n^ 
j*^^)^ d^d/o (3. og) &*>Mto{£&fa&i. 5g (4U) m^ntco 

IR (neat) 2949. 2794. 1587. 1453, 1122, 1033 cm-' 
20 ##M 2 0 

N-C2-X h=^>X^;l/)-f v^nt^x^ > (##te£-#j2 0-1) 



###J 1 5 £PJ*£lCLT, 2-lh^yX^75> (93. 8g) ii$kit<1 




HCI 



25 
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y^ntfjp (H2g) frz&mt&m&io.ig (six) #5n&. 

IR (neat) 2970, 2933. 2869, 2616, 1469. 1444, 1380 cm"' 



2 1 

5 N-(2-^>^;u^-^>'X^;i/)-f v^d tf;u75 > (##<t£- 

«|21-1) 



10 




(a) 2- (n- t e r t h ^ * ;i/7t? -;i/-N— r v y o tf t ^ y ) x ^ y — 

;i/ (##{fc-&$&2 1 - 1 a) 



15 




2-(-f V tf;i/T 5 J y — )V (10. Og. 96. 9mmol) (D^h^fcF 
20 D77> (60ml) JkftTrRS^^JP (25. Og. H6mmol) <D 

fh7tKa77> (40ml) t&ffli&lNlZ-fto ^iST3. mmUW b 7cl£, 
S^^^10*-^X>MtK^^ (500ml) Sriin^Tg^mx^;!/ (500ml) T 
fl6tHL7c. W^Jl^riafn^^TK (500ml) TifcflK aSTRBfeg^* A 

«Wfl:frw*«24. og (^»w) »&nfc. 

IR (neat) 3438. 1694. 1052 cm" 1 
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(c) N-(2-^>> J ;Vt + '>Xf;i/)-N-(/er/-yh + v'*;^-;P)>f 
V^P fcf;UT5 > (##fc^$>2 1 - 1 b) 



60%7kmit± b U ^7 A (885mg. 22. lmmol) Oi7Kr h 7k HD77> 
io (2-Oml) igf£lc, *<$T> 2-(N-tert-:/ h*>/#;i>#:=. JU-N — r V tf 
)V7 5. J —)l> (3. OOg, 14. 8mmol) . ^>^7*07'f K (2.6ml. 

22. immol) ©i7Krh7k h'n77> (30ml) mm&tinX. 60t:-e4B# 
M*#bfc. fi*«fc*»TT* (100ml) £J0;L, 
;W (100ml) -Cttmbfeo ^*gjf £&*Q:&1£7K (lOOml) TSfcflK &StK6{& 

1) TiStSt. SWft^fe^l. 30g (3058) f#^n^o 
IR (neat) 1693. 1166, 1126. 736. 697 cm"' 

20 (c) N-(2-^>v?Jl/t^yX^)^V7 , Dtf^7$> MMMm^lt 
2 1-1) 



N - ( 2 - ^ > V J V it *r is X ? ) V ) - N - ( / e r t - 7 b * > 7J ) V # - ) V ) -f V ^ n 





HCI 
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\Z)V7$> (1.20g. 4. 09mmol) <D&m^)V (3ml) mWz, JKi^TT4 

n-mt^mmm^9-)imm (3mi) *imAfc. ^&-esmmm.wvrc'&. 

-&#J#728mg (773!) #<bnfc. 
5 IR (KBr) 2750 - 2600. 1127, 731. 696 cm"' 

2 2 



15 2-^h + y^>X7^7kH (3. 14g. 23mmol) 0>^>i?> (6ml) *g 
^iS-C-r V 7*D tf;UTS > (2.0ml. 24mmol) tm&ffoWtf- h U 
A (6. OOg. 42mmol) £;|JDA#:. iiat-^Ufc^, K^^^^5^b 
3*££Mffii§*8^*:o #£nfcifctWC;< (30ml) £;bP*-fc^ 

tK^TTtK^^^^^^- h U (0. 87g. 23mmol) SrSnAfco ^iSTM 

20 mmmwvrc'&. R^mizmm^u^ (ismi) , * oomi) £jn*.T@£ 

^X^;P (100ml) -CJStHLfc. W^^^gSfa^^TK (20ml) TSfcffK 

fc?ft##HCX*/-;i/ (25ml) £JnATJfcV>T£»T6lMfcHfe (10ml) £ 

25 £jJD*., #6nfctt»*^BtL»ttX^T?t5fe»TSi:» «#Kfc^*J&*3. 
OOg (60S) #e>tlfe 0 

IR (KBr) 3300 - 2000. 1606. 1587. 1500. 1465. 1444. 1256 cm"' 



2-1) 



10 




HCI 
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i|« : 89* 

10 IR (KBr) 3352. 2973, 2683. 2554. 2413. 1946, 1693. 1572, 1476. 1 
388. 1296, 1150, 886, 781 cm"' 

n-(^^>-2— r ;p^^;p)-n— r v^o e;i/T5 > mmm. 

15 #J 2 2 -3) 

IR (KBr) 2952, 2774. 2573, 2426. 1587, 1447, 1156. 937. 760 cm"' 

mm\z 

N-(^t7x>-2--fjM^)-N-'fyyD^7$> mmm (## 

20 2 2 -4) 

IR (KBr) 2943, 2727, 2680, 2458. 1594. 1232. 986. 735 cm-' 

###J 2 3 

25 2 3-1) 



it^m 2 2-2) 
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2 3 - 1 a) 



10 




3->>^7 w\3r*y>zfurt>m (5. OOg, 32mmol) <D2 uwfo)VJ± (50m 
I) mWL\Z. m.M.-?m.<t^*-)l (6. 0ml. 82mmol) £2)0*. T ^ ^;U*c 

15 Lfeo #£nfcfftt»<Z>&{t*^l'> (25ml) iti&ic, ^K^TT-ry^ 
Pfcf;PT5> (1.70g, 29mmol) <£>&fc* 1/ > (25ml) ^<hN-*^;U 
^e;l/*U> (4.5ml. 40mmol) £fjnAfc„ tK (50 

ml) ^jtJPAT^Mx^;i/ (120ml) T«&tHbfe. W*l/g£lN-i&& (50m 
1) , 0. lN-7k®Kt:*- h U ^AzKi&ifc (50ml) , (20ml) THIS 

5t^Wfb^i^6. oog (95*) nzntco 

IR (KBr) 3304, 2923. 2851. 1637. 1547. 1449 cm"' 

(b) N--f v^d tf;p-3-->^ n^\^->;i/-i-^D tr;i/7 5 > mm.m. 

25 (##-fb^ 2 3-1) 
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HCI 



5 tK^^U^^AT;W5^^A (1.40g, 38mmol) ®^I?JH-fJP 
(75ml) mm\Z, ^KJ'pTN-'f V^o 9 + 

H (5. 60g, 29mmol) <£>>?X^;i/X-^Jl/ (50ml) ig^^r^Tb^:. ^iS 
T2. mfflm.&Lf£'&> 2k#TT7K (1.3ml) , 4N-zK&ft::M-U^A7fcSg 
m (1.3ml) > * (3.9ml) £Jlg#i0*., ^i&-C — L £ 0 

10 ^»^<&Mffiassurc 0 #e»nfettt^%cDx^y-;u aoomi) m 

MHZ. ^U~C2tl-i&m (28ml) MffiigSSbfco 

15 #1. 20g (19%) #sn/t. 

IR (KBr) 3100 - 2530. 1449 cm" 1 



3-T-fe ^;U-2- [2- (3- (N- h h*o + v'-N-^5 i ;i/7$ ;)^D^^y)-5- 

20 ^f*j/7i=;n^> 4 ;f7yy> mi ut^m-i) 



*5S#J 1 



25 
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^T % /U> (497mg. 1. 18mmol) , N-^f Kn + ->^7i : 

(209mg. 2. 36mmol) <D&7KDMFigS& (6ml) tC, ^2&Tjs*m;*7 U ^7 A (59 
Omg, 4. 25mmol) , BVitj-bWA (530mg. 3. 54mmol) SriDTtfc. S 
5 ^^^60~70*CT3l^^it^Lfem, *ll:»JP-b, tK (50ml) £in*_l£ 
&X^;U (70ml) TttfcBbfco W«SJi^7K-e2|Hl, ISftl^it7jc©JllT't5fe# 
U hU* ATM* Ofcfc, I*B&x^;P£«jEEe£L»&n 

2/D Tiiifc, #e,nfe?ft^#i(c:g^mx^;i/ (2mi) in*, tK^tt 
io st#ufc#&4N-:!ftfc7K*#Rx^;p»« (5mi) &jo*.fc. fcfom&m 

it&Vn&Mlmg (66%) &*>ntZo 

IR (KBr) 3416, 1672. 1499. 1466. 1381. 1209. 1041. 750 cm"' 

15 



3-7ir^;i/-2-[2-(3-(N-(2-k FP + yl^)-N-^ 
2) 

20 IR^ : J^Stfj 

IR (neat) 3325. 2957. 2604. 1669. 1497. 1466. 1382. 1280. 1211. 
1061. 752 cm H 



3-7il5 1 ;W-2-[2-(3-(N. N-tlX (2-t K □ ^ ->X^;iO 7 5 / ) :7°D 
25 -»-5-* h^^>^3ix;p]^>y5 1 Tyu > &&&(fc^l-3) 
iR^s : 91% 

IR (KBr) 3331. 2958. 2586. 1664. 1498. 1467. 1369. 1318. 1279. 1 
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244. 1213, 1049. 754 cm' 1 



3-T"fe^;W-2- [2- (3- (N-^ > v?;U-N- (2-h Fo*'>X^)7$ 

5 4) 

IR^ : 94* 

IR (neat) 3308. 2955. 2596. 1671. 1497. 1466. 1382. 1280. 1242. 
1211. 1046. 751 cm" 1 



10 3-T-fe^;U-2-[2-(3-(N-(->^ PA^">;V^^;U)-N-(2-k H D+v'X 

J£ (fc-&#) 1 - 5 ) 
: 76* 

IR (neat) 3305. 2930. 2601. 1672. 1497, 1466. 1382. 1279, 121 1. 
15 1052, 754 cm" 1 

3-T"fe^;l--2-[2-(3-(N-(2-b H P ^ is3L^)l) -N- (2-7 x ~)VZf U tf 

ut&mi -6) 

20 : 56% 

IR (neat) 3306. 2952. 2588, 1672. 1497. 1466. 1280. 1243. 1211. 
1048. 751 cm"' 

3-T-fe^;W-2-[2-(3-(N-(2-b FD^ylf JP)-N-(2-7i-M + '> 

25 i5 l ;v)7$;)7 , d^+'»-5-^ h + i/7i-;H^>w/u > m 
mm utsm 1-7) 

JRs* : 53* 

70 
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IR (neat) 3306, 2955, 2582, 1668. 1598, 1497, 1466, 1430, 1382, 
1280. 1211. 1049. 752 cm"' 

3-7 ir ^)i>-2- [2- (3- (N- ( 1/ 5 D 7 D t? ;U ;* ^)V) -N- (2- 1 HD + *>I 

& Ut-£Wl - 8) 
iR^ : 738! 

IR (neat) 3306. 2957. 2589. 1667. 1498. 1467, 1383, 1280, 1211. 
1045. 754 cnf' 

10 

3-7-fe^;U-2-[2-(3-(N-(2-h K □ * isJL^Jl) -N—f V7o fc?;W7^ 

/)^D^i/)-5-^h+->7xz;v]'<> i /f7y i J> mwn& Uk& 
m i - 9) 

IR* : 78* 

15 IR (neat) 3307, 2955. 2835, 1668, 1497. 1466, 1383. 1280. 1211. 
1055, 752 cm"' 

3-7-fe^;U-2-[2-(3-(N-^^;l/7^ J ) 7 a -» -5-* h^v'^i- 
;H^>V^7*/U > (^*1-10) 
20 iR^S : 43* 

IR (neat) 3416, 2958. 2723. 1672. 1577, 1499. 1465. 1429. 1381. 
1323. 1280. 1242, 1210, 1040, cm-' 

3-7-fe^^-2-[2-(3-(N-(X h^v'*;i'^Zi;U^^;U)-N-^5 1 ;U7S 
25 J) yD^^rv')-5-> b*~>y x.-Jl'I'O'S^T'SV > til (lb^ 
® 1 - 1 1) 
IR^ : 80* 
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10 



IR (neat) 3400, 2941. 2460, 1748. 1673, 1497, 1467, 1381. 1279. 
1211. 1048. 752 cm' 1 

3-7-fc^JU-2-[2-(3-(N-(T^ / A;^-;M^l/)-N-^f^7 5 /) 

- 1 2) 
JR* : 85% 

IR (neat) 3324. 3152. 3010, 2958. 1685 - 1680. 1498. 1466. 1382. 
1324. 1279. 1243. 1211. 1047. 751 cm"' 



3-7-fe^;l/-2-[2-(3-(N-(N, R-y^^7 5/*i^^M^)-N-^ 

m ut&voi- 1 3) 

W.m : 97% 

15 IR (neat) 2938. 1664. 1498. 1465. 1382. 1279. 121 1. 1046. 751 c 



3-7'fe3 1 ;i'-2-[2-(3-(N-* h^V-N-^^;UT^ / ) ^ D7i^;»-5-* 
h^i/7i^H^>7f7yj> MI (ft^l-14) 
20 iR^ : 59% 

IR (KBr) 2948. 2300. 1684. 1500, 1464. 1384. 1284. 1212. 1038. 1 
013. 750 cm" 1 

3-T-k^;i'-2-[2-(3-(N-(2-(N. N-^^f;i/75 / )Xf^)-N-^f^7 

25 5 j )^o#^v)-5-^ v*i<7 ^~)v\^>v^tvv > mmm. at 
%m 1-15) 

iR*s : 59% 
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IR (KBr) 2961. 2623, 1668. 1466. 1381. 1279, 1242. 1210. 1040. 7 
50 cm' 1 

3-T-fe^;V-2-[2-(3-(N. N-y^>fil/7>;)^al + -»-5-^ h=t^> 
5 7x-;i/]^>yf7^J> iil (lb^l-16) 
: 91% 

IR (neat) 2957. 2594. 1672. 1497. 1466. 1382, 1324. 1280. 1243. 
1210. 1046. 752 cm"' 

10 3-7tfJh2-[2-(3-(N-^>^JhN-(2-/5 : J^tX5 i ;i/)75 S)? 
□ # + y)-5-^ h + '>7irjl/]^>y5 : 7y , J > 1 - 

17) 

JRsp : 43% 

IR (neat) 2952, 2455. 1672. 1497. 1466. 1381. 1280. 1211. 1044, 
15 750 cm"' 

3-Tir^;U-2-[2-(3-(N-(^>>?;i'^^r>'*;i/^ — )V * )V) -K- * )V 
7 5 J ) yOTj?^>-)-5-^ h*->7x = ;H^>!/f7!/U > IHI 
(4t&<V0l -18) 
20 JR* : 50% 

IR (neat) 2581, 1749, 1673, 1279, 1211, 807, 751, 699 cm"' 

3-T-fe^;U-2-[2-(3-(N-k V7o fcf 5 / ) 7 U tf* 

-»-5-* h^'>7irjH^>yf7yU > 1-19) 
25 JRs£ : 67% 

IR (KBr) 3187, 2864, 1681, 1574. 1500. 1465. 1379. 1217 cm"' 
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nmm 2 

3-7 -tz: 3^-2-1:2- (2- (N-(X ^^JV^zJMf^-N-^^^J 
2-1) 



10 




or 



0 >s / HCI 



*'>7x-;H^>75 1 7!/ l J> (500mg) 7&v£ > g6<jflS'&^#261nig (4 
15 4%) t# btlfco 

IR (neat) 2577. 1748, 1673. 1282. 1211. 1106. 809. 752 cm-' 



nffiM3 

3-7-t^;i/-6-^ □ D-2-[2-(3-(N-(2-* h * ~>X^;W) -N-n-^ D tf;i/ 
3 - 1 ) 



25 
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3-T-fe5=-;U-6-^ n D-2-[2-(3-^ □ D7 p 0 3j?^-»-5-^ h + y7x- 
^]^> , /f7 , yj> (451mg, 1.09mmol) , N-(2-^ b *r is X-^ M -n-7 
U\£.)VT*> (259mg. 2. 18mmol) (DM^i? *^)\/-fc)ll±T =i Fmmz. 
^^Tj^^^jU^A (229mg, 1. 64mmol) , S^-fb^hU^A (493mg, 3. 
5 27mmol) £tJD;L£: 0 £&i££60~70 , CT3. 5^F^«i^ bfc^, ^ia^^^l 

bfe. tk (50mi) £in*.it^x^;u (70mi) -ejamu^:, mmm&fr-c2 

B : mm^Jl) Tlttibfeo f^n^mt^POMA (2ml) £ 
10 UDx., *?&TT«#l,fca*S4N-ttfc**»Rx^;UJg?S (5ml) £*n*. 

9£«-rt*«WflS'&«»««349iig (60%) »fcttfc. 

IR (KBr) 2937. 2460. 1684. 1501. 1464. 1378. 1215. 1041. 811 cm' 1 

15 

3-7tfJH-^OD-2-[2-(3-(N-(2-t Ko + '>lW-M V^n 
k?;W75 y ):/□#*-» -5-* h + '>7iZJH<>y5 1 7VU > 
m. 3 - 2 ) 

20 JR*s : 66* 

IR (KBr) 3288. 2605. 1684. 1420. 1380. 1217. 1056. 811. 745 cnf 1 



3-7t?JH-^DD-2-[2-(3-(N-(2-y^D-/p tf;i/*^;i/)-N-(2-fc 

25 U > 3 - 3 ) 

W.m : 60* 

IR (neat) 3307. 2955. 2593. 1674. 1498, 1464. 1378. 1210. 1059. 
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810. 754 cm" 1 



3-Tir^;!/-6-^ □ P-2-[2-(3-(N-^^ O ^ JP-N- (2-h F D^SxX 

5 % Ot-&4&3 -4) 
iR*s : 48* 

IR (KBr) 3297, 2596. 1685. 1214. 1060. 1043. 811 cm" 1 



3-T-fe^;P-6-^ O D-2-[2-(3-(N-X^;U-N-(2-t h*n*yIfjP)7 
10 5y)yD# + y)-5-^H + v'7xi:;i/]^>y5 : 77U> Jfttttt (it 
&m 3-5) 
JR* : 48* 

IR (KBr) 3306. 2648. 1684. 1217. 1094. 1040, 811 cm"' 
15 3-T-fe^;U-6-^7 pn-2-[2-(3-(N-(l-IfJ^O fc!;W-N-(2-fc F □ * 

(fc&W3 -6) 
iR^ : 30* 

IR (KBr) 3288. 2971, 1683, 1497. 1464. 1378. 1282. 1212. 1061. 8 
20 10 cm-' 



25 



3-7-fe^;U-6-^ d □ -2- [2- (3- (N- (3- fc: Fu^^O t?;U)-N— ( V? 
□ lf;V7 5 /)-7 , D7j?^'»-5-^ h + '>7i-JH^>^7yj > & 
g£J£ «b^% 3 - 7 ) 
H« : 48* 

IR (KBr) 3388, 1684. 1216. 1056. 811 cm-' 
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3-T-t^;P-6-^ □ D-2-[2-(3-(N-(2-t Hn^>-2-/fj^D tf;P)- 

U > «M£ (ft'&fc 3 - 8 ) 
iR^ : 63% 

5 IR (neat) 3305. 2973, 2834, 1674, 1497, 1464, 1378, 1281, 1210, 
1057. 810. 754 cm"' 

3-7-fe^;i/-6-* P D-2-[2-(3-(N-(2-t HD + ->If ^75 J)~fu 

10 9)- 

HX^ : 46* 

IR (KBr) 3368. 2952. 2831, 1684. 1500. 1464. 1378. 1217. 1042. 8 
14 cm" 1 



15 3-Tir^;i/-6-^ P P-2-[2-(3-(N-(2-k Ka + ^M-N-n-^D tf 

<fl:£*l 3-10) 
iRajK : 78% 

IR(neat) 3312. 2963, 2619. 1672. 1497. 1463. 1377. 1210, 1045, .8 
20 10. 751 cm -1 

3-7-fe^;U-6-^ p P-2-[2-(3-(N-(2-b H P * ->X^;i/) -N- (2-* 
7*D tf;P)T^ /):7°Ptf *~»-5-* h4 : y7i-Jl/]^> > /5 : 7y'J > 
i&^Jt 3-iD . 

25 iR^ : 61% 

IR (KBr) 3308. 2600. 1684. 1213, 1094. 1057, 811 cm-' 
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3-T-fe^;P-6-^ o P-2-[2-(3-((2S)-2-fc H P*^^?JV7 */9 >-l- 
-fJl/)^D^ + i/)-5-^h + y7i^]^>y5 : 7 , ; i J> £il (te 
^#13 - 1 2) 
: 60* 

5 IR (KBr) 3346. 2600 - 2500. 1684. 1215. 1041. 811 cm" 1 

3-T-fe^;P-6-^ O P-2-[2-(3-((2S)-2-^ h Jrz/* ^)V7 V? >-l — f 

#13-13) 
10 JRJ* : 64* 

IR (KBr) 3424. 2600-2400. 1676. 1210. 1094. 1044. 810 cm"' 

3-T ± 5P;U-6-* p n -2- [2- (3- ( (3S) - 1 D h* * "> 7 »/ 7 > - l--f ;W ^ 
D^vO-5-* h + 3/7x-JH^>W/'J > «b-&%3- 
15 14) 

AW : 92* 

IR (neat) 3306. 2956. 2594. 1673. 1498. 1463. 1378. 1211. 1044. 
810. 755 cm' 1 

20 Z^-tT-fr-t-Z U 0-2-[2-(3-((2S)-^ h^riyts)V^^)V7V^ >-l- 

^3-15) 
JR^ : 82% 

IR (KBr) 2545. 1747. 1678. 1236. 1210. 1044. 810 cm" 1 

25 

3-T-fe^ ^-2- [2- (3- (N- n -r/^-N- (2- b h* P * ->X^JU) 7 ^ J ) ^ 
P#*~»-5-* h^->7i-JH-H DD^>W/'J > 
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Uk&W 3-16) 
: 95% 

IR (neat) 3306, 2960, 2604. 1673. 1498. 1464. 1378. 1210. 1058. 



l-7-\L?-)V-b->7 u p-2-[2-(3-(N-->^ o^>^;U-N-(2-b H n^^x 

i£ 3-17) 
: 4935 

10 IR(neat) 3306. 2957. 2594. 1675. 1497, 1464. 1377. 1282. 1210, 
1046, 810. 754 cm" 1 

3-7ir^;i/-6-£7 DD-2- [2- (3- (N- (2- 1 H o^^-l-(fc Ho^v'^f 
Jl/)X^;i/)Tay)^"0^^'»-5-^ h^y7x-JH^>75 1 7 > /'J > 
15 III (fl^%3 - 18) 
iRsfs : 72* 

IR (KBr) 3315. 2950. 1680. 1500, 1464, 1377. 1211, 1043, 809 cm"' 

3-7-fc^;i/-6-£ □ D-2-[2-(3-(N->i'O^D If J1/-N- (2-fc: Ho^yl 
20 f M 7 S y ) 7*0 # + •» -5-^ h + •> 7 i - Jl/] , /5 : 7 7 >J > Jftffi 
% (fc-£r#J 3-19) 
iR^ : 87* 

IR (neat) 3326, 2956. 2579. 2485. 1674. 1498. 1464. 1378. 1211, 
1042. 810. 755 cm"' 



3-T-fe5=-;U-6-^ □ D-2-[2-(3-(~N-(l. * 1 HD + ">I^) 



810, 755 cm 



i 



25 
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Ut&<®3 - 2 0) 
iR^ : 82% 

IR (KBr) 3210. 2958, 2865. 1679. 1501. 1463. 1378. 1298. 121 1. 1 



Z-mJ-fr-S-Z U a -2- [2- (3- (N- (2-tHo + ->X^;iO -N- (3-^ 

mm. (its®* -2 i) 

iR^ : 80* 

10 IR (neat) 3304. 2958. 2596. 1676. 1498. 1464. 1378. 1281. 1210. 
1094. 810. 754 cm' 1 

Z-7±7)V-Q-t? □ D-2-[2-(3-(N-((lS)-2-fc HD + S'-H Vfu \L 

15 3-22) 
JR3S : 72* 

IR (neat) 3334. 2458. 1673. 1211. 1058. 1045. 810 cm"' 

3-y-fe3 L ;i/-6-^ o n-2-[2-(3-(N-x^;u-N--f y^a tf;PX5 j) zfu 

20 **>')-5-^h^'>7x-;p]^> i /f7y'j> &mm.at&%>3-2 

3) 

iR3& : 88* 

IR (KBr) 2943. 2643. 1673. 1573. 1498. 1464. 1378 cm-' 

25 3-7 -t ^;i/-6-^ □ D-2- [2- (3- (ff-th'D* v'-N-^f V7*a fcf ;W7 5 / ) 
yo#^»-5-* h + '>7x^]^>7f7 , / 1 J > (fb-&^l3 - 2 4) 
iR^S : 79* 



049. 808 cm 



5 
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IR (KBr) 3418, 2943. 2643, 1673. 1573. 1498. 1464. 1378 cm"' 



3-7ir^;W-6-^ D D-2-[2-(3-(N-f V □ fcf^-N- (2-* h^pylf 

5 iit^m 3-25) 
iR^ : 81* 

IR (neat) 2466. 1673. 1210. 11 16. 1045. 810 cm"' 

3-T-fe^;P-2-[2-(3-(N-^>> ? ;i/-N--r v -fu if ^ ;)7 p n^ 

3-26) 
: 89X 

IR (neat) 2942. 2498. 1674. 1497. 1464. 1377. 1210. 1045. 810, 7 
52 cm" 1 

IS 

3-7-fe^;i/-6-^ u 0-2-[2-(3-(N-->^ D^^P-N— T V^D tf;UT 

5 ;)7*p^'»-5-/ h+'>7xrjn^>7f 7yy > &m*s (it 

f>m 3-27) 
4« : 57* 

20 IR (neat) 2939. 2487. 1674, 1497. 1464. 1377. 1210. 1052. 810. 7 
52 cm" 1 

3-7-fe^;P-6-^ □ 0-2-[2-(3-(N— f V Zfu ^75;)7'D^S/)- 
5-^h + '>7x-JH^>75 1 7 , / , J> Ut^#l3-2 8) 

25 : 71% 

IR (KBr) 2964. 2776. 2450. 1680. 1499. 1462. 1377, 1211. 1054, 8 
11 cm"' 
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3-T-fe^;i/-6-^ a a-2-C2-(3-(N — T VW-N-(2-^ h^X^jl,) 

3-29) 
5 iR^ : 79* 

IR (neat) 2592. 1674. 1210. 1117. 1043. 810 cm" 1 

3-T-fe^;W-6-^ D D-2-[2-(3-(N-X^;P-N-(2-* h + ^I^)75 

10 #13-30) 
iR^ : 81% 

IR (neat) 2600 - 2400. 1674. 1210, 1114. 1046. 810 cm-' 

3-T-fe5 i ;i/-2-[2-(3-(N-(2-^>^;i'^-^>'X^;u)-N— f v :/n t?;U7 

mm 3-31) 
IR^ : 7335 

IR (neat) 2500 - 2400. 1674. 1210. 1106. 1046. 810. 751. 700 cm' 1 

20 3-T-fe^;P-6-^ n □-2-[2-(3-(N-(3-v'^D^^;i'7a tf;i/) -N— < 
7 7a tf;U7^ y)7D7i?^>/)-5-^ h^">7x^Jl/]^>7^77U > 

MS «h£-*J 3-32) 
IR^ : 61% 

IR (KBr) 2922. 2608. 1676. 1498. 1464. 1378. 1210 cm"' 

25 

3-T-t^;U-6-^ □ D-2-[2-(3-(N-(2-X h + ->If^)-H V~7u t? 
JV75;)7a#*i/)-5-^ h^->7x^JH^>7f77U > lit 
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Ub^3-3 3) 
IR (neat) 2600-2400 (b) . 1675, 1210, 1108. 1046, 810 cm"' 

3-7t?JH-^PD-2-[2-(3-(N-(^^a^D tf ;i/*^;W-N-(2-* h 

(^#7 3 - 3 4) 

1K*£ : 73* 

IR (neat) 2936, 2588, 1676, 1499, 1464, 1377, 1210, 1040, 810 c 
m"' 

10 

3-T-fe^;U-2-[2-(3-(N. N-tfX (2-X h ^ ~>X^;U) 7 ^ / ) Zf □ 

3-35) 
1R2|S : 99* 

15 IR (neat) 2973, 2878. 2459, 1674. 1498. 1464. 1378, 1210. 11 18. 
1047, 810. 754 cm-' 

Z-T-t^JV-G-p D 0-2-[2-(3-(N— f V^O fcf;U-N-(2-* h*->^>>> 

;i/)T5 y)yn7j?^'»-5-^ h+'>7i^n^> , /f7 , /'j > mmm. 

20 (^1(3-3 6) 
iR^ : 45* 

IR (neat) 2941. 2506. 1675. 1605. 1590, 1498, 1464, 1378. 1282, 
1050. 754 cm"' 

25 3-7-fe^;)/-6-^ D o-2-[2-(3-(N— f V^O fc?^-N-(t£ 'J S?;W-2-' f )V * 
m (^£r#J 3-37) 

83 
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IR^ : 64* 

IR (neat) 2961, 2457, 2062. 1674, 1618, 1497. 1464. 1379. 1282. 
1212. 1056. 754 cm" 1 

5 3-7tf ^-6-^ □ D-2-f2-(3-(.N-(77>2- ; f ^^fJW-K-'f V 

7a t?;P7$y):/n#*~»-5-* h*'>7i^]^> , /f7 , /'J > 

lit (rtS<&&3-3 8) 
IR^ : 67* 

IR (neat) 2943. 2495. 1675. 1574. 1498. 1464. 1378. 1211. 810. 7 
10 51 cm" 1 

3-Til^;P-6-^ O D-2-[2-(3-(N—r V~?U tf;P-N-(l. Z-^7V—JV- 

> i£MJ& (te£r$& 3-39) 
15 JR* : 38* 

IR (neat) 2941. 2496. 1668. 1574. 1498. 1465. 1378. 1282. 1210. 
1054, 809 cm -1 

20 3-T-fe5 i ;U-2-C2-(3-(N-t h* D*->-N~f V fcf )VT ^ 7 ) ^ D 

-»-5-* h^r>>7iZJH-54 U 7^D^5 : M> , /? 1 7 , /U > (-ft 
I) 
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5 




O 



OH 



bJri/7x.—)l>]-5-b i J7)l>*a* : 3 L )l''<> s /3 : -7W> (400mg) 
IR (KBr) 3200. 2972. 1675. 1596. 1501 cnf 1 

mm\z 

3-T-fe^;W-2-[2-(3-(N-(2-t H □ * ->X^;l/) -N-> T V^D 

is y)^o#+i/)-5-> hti/7x-^]-5-hU ^;i/^-a^5 1 ;i/^>y^T 

yu> 1HI <fc**4-2) 
: 50% 

IR (KBr) 3338. 2970. 2632. 1680. 1595. 1499, 1430. 1323 cm-' 

20 mmm 5 

3-X-fe^;U-5-^ □ D-2-[2-(3-(N-t HD + i/-M tf;i/T5 7) 

- 1) 
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CI 



5 




O 



"OH 



HCI 



+ '»-Hh + i'7i-M^> , /f7 , ; i J> (551mg) £«$Ht'&#l 
7&*376mg (58S) nztlfc. 
10 IR(neat) 2944, 2834, 1680, 1497. 1463, 1408. 1379, 1282, 121 1. 
754 cm" 1 

3-T-t^;U-5-^7 p 0-2-[2-(3-(N— T 7 "?U tf;U-N-(2-* h^^x^ 
15 ^)7$y)7 p D^^^)-5-^h^^7x^]^>yfT 4 /U> lit 

at&m 5 - 2 ) 

iR^ : 87* 

IR (neat) 2937. 2619. 2494. 1682. 1497. 1463. 1408. 1380. 1323. 
1282. 1240. 1106. 1043. 754 cm" 1 



3-T-fe^;U-5-^ o o-2-[2-(3-(N-(2-fc H a * ->Xf^) -N-< V^D 

J£ 5 - 3) 

JR* : 92X 

25 IR (neat) 3304. 2953. 2624. 1678. 1498. 1463. 1380. 1282. 1211. 
1055. 754 cm"' 



20 
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d-T-tT-fr-S-t? a D-2-[2-(3-(N-(2-t HD + ylf JW-N-n-^D tf 

(fc-&^5-4) 
iR* : 65% 

5 IR (KBr) 3347, 2965, 2624, 1680, 1499. 1464, 1379, 1283. 1211. 1 
053. 807 cm"' 



Z-T±.^)V-6-^ □ D-2-[2-(2-(N-t h'D^ v'-N— f V^D tf;i/T $7) 
10 Ih^"»-5-^h^'>7x-;H^>W7'J> (fc£"$l6-l) 



mmm 3 tragic ut, 3-T-fe^;i/-6-^ d D-2-[2-(2-^Dtih + 

20 y)-5-^h=i i y7xr;H^>Vf7 i / l J> (400mg) 6>^t#Hfc 2 
34mg (59*) #£*lfco 

IR (KBr) 3233. 2971. 1679. 1592. 1574. 1495. 1463. 1378. 1210. 1 
052. 810. 756 cm" 1 

25 3-7-fe^;i/-6-£ a D-2-[2-(2-(N-(2-b H D * ^X^;U) -N— T V^D 
tf^TH* / )X h*~»-5-* h + i/7i-M^>W/ l J > 
6 - 2 ) 



M #16 




ci 



15 
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HZSp : 76* 

IR (neat) 3306, 2951. 2614, 1676 cm" 1 

3-Tir^;i/-6-^ D D-2-[2-(2-(N-((lS)-2-h: Hn + '>-K V~fu tf 
5 JHf;i/)75;)ih + y)-5-^h^y7i-;i']^> i ;f7y i J> jft 
StJ£ (ffc^Gl 6 - 3 ) 
i|» : 75* 

IR (neat) 3322, 2800-2600. 1674, 1210. 1095. 810 cm"' 

io m-am 7 

3-7tf;V-6-^ n D-2-[2-(3-(N-t: Ho^i/-N--f V t?;l/T 5 

mi - 1) 



15 




20 

H2?S0»J 3 tlWJiSlcLT, 3-7-fe^;P-6-i7 a □ -2-[2- (1-* ^;i/-3-/t 7 
h;i/x>7.;w^n;u^-^'>^ , n#^-»-5-^ h^'>7x-Jl']^>y5 1 7 
VU> (1. 70g) ^£^tfHfc^»*397mg (28*) 

IR (KBr) 3280. 2975, 2935, 2835, 1679, 1573. 1494, 1465. 1377. 1 
25 210, 810. 756 cm' 1 
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3-7tfJh6-!?DD-2-U-(3-(N-(2-k h'a + *>If ^)-N-f V^n 

> mg£J£ (te^r^i 7 - 2 ) 

W.m : 40* 

5 IR (neat) 3317, 2975. 2630. 1677. 1574. 1495. 1465. 1377, 1209, 
1040, 810 cm' 1 

3-y-te^;i/-2-[2-(3-(N— f V tf;i/-N-(2-^ h^->X^;U)T^ /) 
10 ya^'»-5-^b=lry7x-JH^> , ;f77 1 J> iftEK% 8 
- 1) 



20 blrisyx.— ;H^>\/5 1 T > /U > (500mg) ^ £ ^tfrtb-&#/55*474ing (8 

ix) #<snfc. 

IR (neat) 2934, 2834, 2454, 1674, 1577, 1498. 1466. 1380. 1279. 
1210, 1116, 1044, 751 cm"' 

25 ftttlC 

3-7tfJV-2-[2-(3-(N-(2-Ih + '>If;i/)-N-f VZfU ¥)VTS. J) 



15 




HCI 
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-2) 

IR^S : 76X 

IR (neat) 2968, 2871. 2479. 1674. 1592. 1577. 1497. 1466 1322 c 



m 



-i 



10 



15 



mmm9 

(t)-3-7tfjH-^ao-2-[2-(3-(M y tf;W-N-(2-^ 
% UkttW 9 - l ) 




20 



D#=^»-5-* h*->7x-JH / <> , /f7 y U > (1. 50g) 

53g (8ox) nen&. 

IR (KBr) 2938. 2835. 2607. 2495. 1677, 1499. 1465 cm"' 



(+)-3-T-b^;U-6-^ o D-2-[2-(3-(N-(2-t H D^*>If A)-N — T y 

25 ttftft «t&W9 - 2) 
|R*5 : 783! 

IR (neat) 3307, 2939. 2609. 1687. 1497. 1465. 1376. 1211. 1061. 

90 
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810 cm"' 

(+)-3-T-t^^-6-^ □ D-2-[2-(3-(N-(2-X h^X^JW-N—f V ~? 

5 Ut^m 9-3) 

JR* : 49* 

IR (neat) 2973. 2940. 2881. 2602. 2479. 1675. 1592. 1574, 1498. 
1464 cm" 1 



10 (+)-3-T-fe^-^-6-^DO-2-[2-(3-(N-f V^P tf^-N-C^^" "7 x. >- 
2-T 3^) /):/□#*->) -5-* h^v'7iZM^>W7'J 
> ktttt (^%9 - 4) 
: 14* 

IR (neat) 2937. 2478. 1675. 1499. 1464. 1377. 1238. 1043. 809. 7 
15 11 cm" 1 

(+) -3-7-fe^;i/-6-^ a P -2- [2- (3- (N- (7 7 >-2— f * ^;u) -N — f V 

mmm ut&®9 - 5) 

20 iR^ : 62% 

IR (neat) 2970. 2471. 1677. 1499. 1465. 1347. 1210. 1043. 809. 7 
47 cm"' 

(+)-3-T-fe^;i/-6-;7 o D-2-[2-(3-((2S)-2-b KD + ^^f^T 1 /^ 
25 >-l-^ )W 7" □ -5-/ h ^ '> 7 1 ^ > 7 ^7 y U > lit 

(ffc^ 9 - 6 ) 
: 36* 

91' 
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IR (neat) 3331, 2951, 2619. 1674, 1465, 1348, 1239, 1043, 810 c 
m" 

(+)-3-7ir^;i'-2-[2-(3-((2S)-2-7^ J *M-^777>-l- f )V) 
5 :7°D7tf=^»-5-* h + ->7i- ;l>]-6-£ O D^>^77 U > 
(^^#) 9 - 7 ) 
JR*S : 60X 

IR (neat) 3376, 2958. 1681. 1577. 1465, 1378, 121 1, 1044, 810 c 
nr l 

10 

(+) -3-7 -fe 3^-6-^ n D-2-[2-(3-((2S)-2-^ V *lsj3 )\,t£~)\,7 V 

?>-i-' r;w) -5-* h^risy^-M^yv^TW > mm 

m ut&va 9 - 8 ) 

HX^ : 71* 

15 IR (neat) 2955. 2855. 2554. 1747. 1679. 1574. 1465. 1348. 1210. 
1045, 810 cm"' 

(+) -3-7 -fc 3^-6-:? OD-2-[2-(3-((2S)-2-* h * ?-)V7 V? >- 

i— ui)zfu#*is)-5-* h^«>7x-;i/]^>y^7i/u > mmm. 

20 (ft-gr^ 9 - 9 ) 
: 70* 

IR (neat) 2940. 2836, 2610. 1676. 1574. 1465, 1348. 1238. 1041, 
810 cm" 1 

25 (+)-3-7-k^;P-6-^ D D-2-[2-(3-(N-X^JI/-N~f y^D fcf;i/7S / ) 
- 1 0) 
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W.m : 19* 

IR (KBr) 2962. 2640. 2492. 1677. 1500. 1465. 1377. 1210. 1045. 8 
10 cm" 1 

5 (+)-3-7-fc^;W-6-£7 □ P-2-[2-(3-(N. N-^-T V^P ^^7 5 
1) 

IR^ : 10* 

IR (KBr) 2964. 2653. 1679. 1499. 1465. 1377, 1210. 1047. 810 cm"' 

10 

(+)-3-T-t^;U-6-^7 D O -2- [2- (3- (N-- f V Zfu ^)V7 ^ J ) 

- 1 2) 
: 74* 

15 IR (neat) 2965. 1681. 1498. 1465. 1376. 1211. 1047. 810 cm" 1 

(+)-3-T-fe^;V-6-^ □D-2-[2-(3-((2S)-2-> ? *^;i'7S J ti )\/i£ZL 
)V7Vy>-\-^ ;i/)ya3j?^i^)-5-^ h4^7i^]^>yf7yU > 

mmm. ut&m 9-13) 

20 iR^ : 67* 

IR (KBr) 2954. 1656. 1574. 1464. 1379. 1159. 1042, 809 cm' 1 

(+)-3-T"fe^;W-6-^ DO-2-[2-(3-(N-(2-t FD + y-Z-^^^D tf 

25 7^'J> %ii (^«9-14) 
JR35 : 35* 

IR (KBr) 3331. 2957. 2639, 1676. 1499. 1465. 1379. 1210. 1056. 8 
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10 cm 



rl 



(\)-l-7tt)V-b-i? □ n-2-[2-(3-(N-h h*0 + '>-M V?U \L)VT 

5 9 - 1 5) 

IR* : 16% 

IR (KBr) 3347, 2942, 1678, 1499. 1465, 1378. 1210. 1044. 810 cm" 1 

(+)-3-7-fc^;i/-6-^ D D-2-[2-(3-(N-(2-t HD^'/X^^-N-^f 
10 ^75;)/D^ + -»-5-/h*'>7i-JI/]^>^7y'J> fiil 
(^^#1 9-16) 
: 51* 

IR (KBr) 3319. 2957, 2633. 1676. 1500. 1465. 1377. 1210. 1050. 8 
10 cm" 1 

15 

■$kW\ 1 0 

{-)-Z-y±^)\,-6-i7 u n-2-C2-(3-(N--f V^U fcf;U-N-(2-^ h^v'X 

& iikfi® lo-i) 



20 




HCI 



25 



mmmz ^nmzx^x. (-)-3-7-fe^;w-6-?Do-2-[2-(3-*nn:/ 
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D^'»-5-^h+'>7i^]^> , ;f7yj> d.09g) frzmwxt 

£#l#790mg (56*) #£ftfc. 

IR (neat) 2939, 2487. 1675, 1498. 1464, 1210. 11 16. 1042. 810 c 
m" 

5 

(-)-3-7-fe^;l/-6-^ DD-2-C2-(3-(N-(2-t Ho^yIfJl/)-H V 

Ut&V0l 0-2) 
10 JR^ : 60S 

IR (KBr) 3294. 2936. 2591. 1688. 1497. 1465. 1374. 1283. 121 1. 1 
061. 810 cm" 1 

(-) - 3-7 1 f ;V-6-^ D D -2 - [2 - (3 - (N- (2-1 h ^ ->IfJl') -N-'f V7* 

(ft^ 10-3) 
JR* : 61* 

IR (neat) 2973. 2936. 2881. 2617, 2486. 1717. 1676. 1592. 1573. 
1498. 1464 cm" 1 



20 



mmm 1 1 

(+)-3-Tir^;i/-2-[2-(3-(N-(2-X h*$/X*\>W-N-' T V7*D h!Jl^75 
;)7*P#^'»-5-^h+'>7x-;i/]^>yf7 t /U> (fls£ 

<K» 1 1-1) 



25 
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mmm 3 1 mmz l -c, (+) -z-r^jv-i- [2- o-^ □ □ zf u - 

-;U]^> »/ ^ T x /U > (966mg) £>^#Ht-&#iaS677nig 
(52K) #e>tlfcc 

10 IR(neat) 2968, 261 1, 1967. 1675. 1592. 1577. 1497, 1466. 1380. 
1278. 1210. 1160. 1107, 1046. 750 cm-' 

(+)-3-7-fe^;l'-2-[2-(3-(N-f VZfU tf;U-N-(2-* h+^IfJl/)7 5 

mi 1-2) 
W.m : 95* 

IR (neat) 2968. 261 1. 1967, 1675. 1592. 1577. 1497. 1466. 1380. 
1211. 1117, 1046, 751 cm"' 

20 

(+)-3-T-fe^;P-2-[2-(3-(N-(2-t: KD + i/X^)-N--f V ?U tf;UT5 

m 1 1 - 3 ) 

JR* : 37* 

25 IR (neat) 3321. 2963. 2621, 1672. 1592. 1497. 1382. 1211, 1047, 
752 cm" 1 
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nmm 1 2 

3-T-fe^;P-2-[2-(3-(N, N-yXfiI/75/)yn)l? + y)-5-^ h*is7 



*fh7tHD77> (4ml) Jgttfc, MT7 4 /y*M>Ky-fV^ 
Dtf;U (470mg, 2. 32mmol) ©i*rh7kH077> (lml) 3- 
15 y^Wi ;-l-7o Ay — ;V (0. 35ml. 2.32mmol) h 7 t H 

D77> (lml) i£^£Jl@;fc2in*T2BP B m#L£:. £/ft&£2S8m, 

-;U = 20/1) TmSSibfeo tt^tlSa&^KBfc&X^U (2ml) SriD*., 
*^TT^#U&**e>4N-Mfl:*iilBt^x^;i^& (5ml) *iD*.fc. £ 
20 jfti££|plifiT10#^«#&. *«E€«fl£e*-rsi:*«lft^«!l*«775mg 

(7495) nzntz. 

IR (neat) 2944. 2581, 2468. 1672. 1498. 1466. 1382. 1279. 1244. 
1210. 1044. 752 cm"' 

25 3-7tW-[2-(2-(^^^V75/)lh + '»-5-^ h + '>7x- 

;n^>i/^7^/u> mmm (^12-2) 

iR^ : 6235 




10 



(700mg. 2. 32mmol) hiJ7i-JV*X7^> (609mg. 2. 32mmol) <Di& 



97 



WO 03/082840 




[CT/JP03/03928 



IR (KBr) 2967, 2370, 1676. 1496. 1464. 1382. 1351, 1283. 1210. 1 
030. 754 cm" 1 

mmm 1 3 

5 3-T-fe^^-5-^ p p-2-[2-<3-(S>*^JI>7 5 S ) 7utf*r is) -5- * h 



nt&M 7 tmmizVX. Z-T-fz^JV-S-? a n-2-(3-t Ha^^-5-^ 
15 h^->7i- Mt>7f77'J > (600mg) j&>&«Wfl:'&*a*407mg (5 

OX) #e>nfe. 

IR (KBr) 2961. 2572. 2510. 2449, 1683, 1496. 1464, 1376, 1315. 1 
211. 1042. 842 cm-' 

20 mmm 1 4 

3-Tir^;P-6-^ P D-2-[2-(3-(N-Xh + '>*Jl/^-JMfJhM V 
J£@£J£ «t&® 14-1) 



CI 



10 
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3-7-k^;i/-6-^ □ 0-2-[2-(3-(N— T V^P t?;i/7 ^ / ) 

5-^h4">7i-^]^> 4 w;'j> (mmm 3 -vmmoit&m (47 

4mg. 1. 08mmol) (DM^i? *?-)l>fc)V&7 5 FJgi&tC, MTiRBI* U C 
10 A (299mg, 2. 16mmol) , ^Dt^tl^ (0. 13ml, 1. 13mmol) ZtiUx. 
fc. 5P»IB«#Ufc«, 7K (30ml) fcjb0*.$JX3\fcX- 

(50ml) tftmi/fc. W*8JI£zkT2lEU ISf0^^7K©JllT^^ 

e»n-5^^^^'>u^y;u^^A^n^h (f£i&ji : ^if-wimx^ 

15 ;i/=l/l) TfitiaLfc. H^nsiWC/^/-^ (2ml) £JP;L, * 
?^Tl?mi^bfcJ:^^10X-^b7Km^^y-;W^^ (5ml) £flD*_£:. Km 

ox) #e>n^i. 

IR (neat) 3406. 2942. 2458. 1747. 1674. 1498. 1464. 1378. 1210. 
20 1042. 810. 753 cm" 1 

nmm 1 5 

2-[2-(3-(N-(2-7ir h * ->X3^) -N-- f y 7 D tf ;WT ^ J ) ^ D #=}p 
25 m. 15-1) 
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3-T-k^;i/-6-^ o a-2-[2-(3-(N-(2-k H O * ylfiH -N-- T VZtu 
\Z)VT ^ y) 7 art* h + >>7irJH^> , /f77 l J > 
& (300mg, 0. 58mmol) £>tf»J>>> (0.47ml, 5. 80mmol) Jgf&lC, *?frT 
10 (0.26ml. 2. 91mmol) *tt\Xfc'&, &M-C2mmm.& L fc„ S 

Jfci£tC&?Q^&7Kf5i:J- h U ^ATkigifc (50ml) SriO*., »*X^;P (50m 
1) Tttffitfc. @^mx^;USSrfiSftl^^7K (50ml) Ttfe^U 

•7^^5/^ATjtt*ufc«, »»x^;nfc«EE«*bfc. ftsn&jiitt 

is (o.smi) ^UD^feo Kf&mzffi&mffi-rz t.. mtoit&mifiznw 
(.92%) %t>ntio 

IR (neat) 2604. 1745. 1676. 1211, 1050. 810. cm"' 

mmm 1 6 

20 3-T-fe^;i/-6-^D D-2-[2-(3-((2S)-2-T-fe h * 1/ * ^)V7 V s ? >-l- 
^ 1 6-1) 
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mmmi 5 tmu\-vx. 2-7±t-}i>-&-? n o-2-[2-(3-((2s)-2-k 

^77'J> (500mg) d^SW<b^#^556mg (95S) #£>n7c. 
10 IR-(KBr) 2594. 1745. 1676. 1210. 1045. 810 cm"' 



^mm 1 7 

2-[2-(3-(N-T-fe h^>-N— T V7"n tf;i/7 5 7 ) •7 p n#3^»-5-;* h^-> 

7x-jn-3-7t?;H-i' DD^>y?7 , /u > /t^ h;n>x;i/* 

15 >KI «b<&^l 7-1) 



o 



20 




mmmi 5 tmmizvT, 3-7tf;H-^no-2-[2-(3-(N-tHn+ 

->-N-< V^D tf;WT5 y)-/C!#=^»-5-;* h^->7x-JH^> 1 /5 1 7 
25 »/ U > (300mg) j&>&*$Hb'&4&a«266ig (60S) fcfcftfc. 

IR (KBr) 3700 - 2000. 1805. 1722. 1679. 1573. 1499. 1464 cm-* 
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mmm 1 8 

3-T-fe^;i/-6-^ D D-2-[2-(3-(M— f Vfu k!;i/-N-(2-:7 i^JW )Vt£ 



3-7-fe^Jl'-6-* o D-2-[2-(3-(N-(2-t HD + i/l^)-H V Zfu 

tf^ra y)yptf*~»-5-* h4">7x=;w^>7f7»/y > 

Jft (300mg, 0. 58mmol) , fcf U> ? > (0.39ml. 4. 70mmol) OJ&{b^^l^> 
15 (0.5ml) &mz. frlfcTXM.fc'OV-l )V (0. 20ml, 1.20mmol) Srfln*. 

(50ml) Srjtaitg^X^;!/ (50ml) TlfiWLfe. »Kl?JH*10X^X 
>^tK^^ (50ml) ^TKflSBfeT^^^^ATlKTKUfcft, # 

20 S : »HiW^/- ;P=10/1) S6n&»tt«SSK 

x^;w (imi) izmmvfrm. ^TX'4n-m4t7^mmm^)vmm (0.5 
mi) *tiaz.ti. Kmm&wuzmmrz ««rtt-&*&a<2iimg (62x) # 

IR (neat) 2456. 1721. 1674. 1272. 1210. 1110. 1044. 810, 754. 71 



10 




HCI 



25 



2 cm' 
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3-T-fe^;U-2-[2-(3-(N-(2-/er/-^^;U*;U^-;l/^^'>X^JU)-N- 
5 IR (neat) 2494, 1730. 1678. 1465. 1282. 1158. 1045. 811 cm"' 



nmm 1 9 

3-7tfJH-^DD-2-[2-(3-(N-< y^n lf;U-N-(2-pt h*~>7-fe h 
10 (te-§r#J 19-1) 



15 




Z-r-t^JV-t-? D D-2-[2-(3-(N-(2-k H o^'>x^;w)-n— r V7D 
e;PT^ y) ytJ#*^)-5-;* h + y7i^]^>7f7y'J > MSI 
20 m (300mg. 0. 58mmol) Oh'JlW$> (0.41ml. 2. 90mmol) , 

*^U> (1.0ml) mmz, MTtM^h^->7tf;i/ (0.08ml. 0. 
87mmol) SiD^.^. tIT2«IWUtJllfc», jRJfcJKK:* (50ml) Ztiaz. 
»»X^;W (50ml) Ttt&fflbfc. B^X^I/JlfcfiaftJ&i&zK (50ml) T 

25 ^S«'>U*yM7A^o?h (&»JB : £ OD*;|/A/;*^/ 

-;U = 50/1) T?3Rf8SLfc. »6nfetttt«4Ml^ (1ml) iZ®MV 
fct, JK^TT4N-ii^7K^g^^X^;i^^^ (0. 2ml) £iJD*.fc. 
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IR (neat) 2477. 1757. 1676. 1281. 1127. 1043. 810 cm-' 

mmm 2 0 

5 3-T"fe5 L ;P-6-^oa-2-[2-(3-(N— r v^o tr;u-(N-(2-^ h*'>*3=- 
;u**S/x^;U) )X5/):/03i?=^»-5-* h^y7i-JW^>7f7y 
U > «fc^#J 2 0-1) 



15 3-T-fe^;W-6-^ n n-2-[2-(3-(N-(2-t KD + ->I^)-M V 

% (235mg. 0. 46mmol) <Dmt*^U> (2.0ml) 2k?pT"T:N, N- 

5M V yp K;Hf;V7 5 > (0.18ml, l.Olmmol) , ^DO^fJH 
— yJW (0.05ml. 0. 55mmol) &S0^.fe. MT?3. 5l*Ml*#Lfc«, 
20 tttefifD&K**:*- h 1) ^AtKJSJ* (50ml) £;bDX.» ^XfJl/ (50m 
1) Tiffllfc. BfcBIX^;i/JI£fiSfiI&l£7k (50ml) T8fc#U 

^W7A^O?h (&ftS : * OD7j>;UA/^^y-JU=20/l) T*f 
8tSt, «W<b-&<»*«124ig (52%) nttltz.. 
25 IR (neat) 1682. 1234. 1151. 1108. 1043, 810 cm"' 



10 
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2-T-t?-)l>-6-t7 DD-2-[2-(3-(H V^D fc!;|/-N- (2-(2-* h*~>X 
> Ut&®2 0-2) 

iR^ : 7135 

5 IR (neat) 1681. 1210. 1161. 1044. 810 cm" 1 

1) tt« 

10 100rag4" 

img 

¥L$| 6 6. 4mg 

h'5 : Eon>'T>^> 2 0mg 

*;pjH^r^^^;nr;po— x*;p->^a 6mg 
15 t HP^v'yatfJUr^n— x 4mg 
Xr7'J>t^yt7A 0. 6mg 

2) #:/-fe;WW 

25 1 5 Omgtf 1 

*»9Hfc£* 5mg 

1 4 5mg 
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[X9K*] 

>S?(GTP) Vi-S^^^Jinmin Zhu et al. l£ek J. Pharmaco. Exp. Ter. , 
282, 676-684(1997) t~$8^£nT^5. t £T±ie:£iSn;:iBfc£n*:;Si£ 

N-2-t HD^>'X^;i/tf^^> J >-N , -2-X^>X;V^>m (HEPES, 4. 
77g) , mfrV V^zsV 2* • ATKfn^ (2. 03g) . ififlSfhUtfA (5.84 
15 g) , If U>5?75 >r»l • b U (EDTA* 2Na, 0. 37g) , D 

L-^t7KN-;P (DTT, 0.15g) i/ikmT )17 5. > (BSA, 

l.Og) £jBtt*£»*U 7KK<b^-hU^AtCTpHS7. 4<htfct, £ £ 
1::©M7K£;&Q*.T£:«1L<£: <f >*a.^-->3 >ffl$gflm£iE§!» bfc„ 

20 v>*f ;i/X;U**~> F (DMSO) l^Stc2tbT-r >*a^— S/3 >JB$g 

(50mM h U X-i£MSi©il£<£>i8§!{) 
h'J7(kh'a + >/^fJl/)7$;^^>liI (TRIZA-HC1, 66. lg) 
*5cktf h U X (t H D + '>^f ;i/)7'5 / > (TRIZA-Base, 9. 7g) £ 
25 jgMzMc:Tigfl?L£:*£, ^MlOLtb, 50mMhy*-*BMS«tt (pH7. 4) 
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*?frT, t b /c^tr^-r H^KIA (lOOunit/ml) £-f>*3.^ 
5 &&te^£l00XDMS0i£i&t;:i§S?b. 10- 3 M&£Mb^i£i££L*:^ 

c(DiQ- 3 mmit^mmm\z-c >^^^-^3>mmmm^ta^.x. io- 4 m 

7s)V-fc* is T >^zl^-">3 >ffl8gfm£JD*-, 10" S M, 10" 6 M> 10- 7 M, 
1 0- 8 M S tt 1 O" 9 M0) #iMfc^#Ji§a£ & P9 §3 U o 
10 (l^Mli ((-)-U-50488) ig&Ofl^) 

M#j(-)-U50488 (J.Pharmacol. Exp. Ther. . 224, 7-12(1983)) £8§te 

(-)-U-50488£100*DMS0i§i£K:ig#?U 10- 3 MB§£*f$tlg}£f&<!: Vtz&, 

15 ^(Dio-wtt^mii^^fC'r >^i^-i >m%kffim.*mx, io-*m& 
&<rt-&#ii§i&£Ufc<, Ji(Dio- 4 Mi^tt*f^m^^^ioa;DMSo— r > 

(#7/ 5>>5'- — U >m (GDP) *g*£tf>iM) 
GDPSrjg&fiTMC^b, 10' J MGDP^^i: L, £ © 1 0' J MGDP}g?&K:-1 > 
20 i^-->3 >/S^i££fin*.. 10" 5 MGDP^^S:Pi©bfCo 
(^tt^ttHWPIlE) 
lO-'MOraGTPrSKl^ >^o.^—>3 >ffl^«^«riPA#^b, 10" 9 M 

25 1. ^^^fC-O+a^-yaVffliW (50m 0 . 10mMGDPJg*& (5 
Oul) , Kit-MOr-i FMttMA (300m 1) . **fc-&4&iStt*$ 
[ ss S]GTPrS (50m I) £J0*-fc^ 30t;T60#fyH >*o.^— >3 >bfc. 
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2. £*lK:50mMh U^-IHi«I (pH7. 4) &1lQ%.T&fi>£:W\kls* GF/ 

(3mi) -vmm&vrc. 

/BUT, Iftmmfe VTz* &*3, &at*£1£teCPM(counts per minute)T^ 

io ( h * tr us- <i H^^T^f-x h^ttothgt^:) 

(-) -U5O4880) [ 35 S] GTP r S*g<&£100% £ LfcPf <Z> [ 3S S] GTP r S&S-d" % <h b 
T^Lfco -T&frli, ^^DPSlCTPrS^Sr^fflUfco 
[ S5 S] GTP r % = m&i4k&V>l(D [ 3S S] GTP r S$S£- (cpm) - mm<D [ 35 S] GT 
15 P r SJ8££- (cpm) ] / [R§1£3«ai (1 0" 6 M (-) -U50488) <D [ 35 S] GTP r S*£<& (cpm) 
-^JiCD[ 3S S]GTPr S^^(cpm)] XI 00 

&Tiz&mi&%:<D-miii,T, &mtG® «ts® 3 - 2 , 3 

20 -11, 3-12. {fc^tl 3-14, 3-25, it&® 3 

-33, ffc^ 3-38, Ib'&tt 4 - 2 , {fc^ 5 - 3 , fls^tt 7-2 

, te-s-ti 8 - 1 , 9 - 1 , its® 9 - 2 , >fb-&% 9 - 3 , it&® 

9 - 4 , <fc-&#J 9 - 5 , 9-10, it^® 9-11, ittr® 9 - 

1 2 , flS-&#J 9-16, ik&® 10-1, it^® 10-2, 4b&® 1 0 
25 - 3 , ikS® 11-1, it&® 11-3, <t&® 20-1 &&TSik&® 

2 0-2) $10- 9 M«hbfe^<Z)[ ss S]GTPrSI^^ ( k * tf K^&ttT =f 
-X H) (%) 
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m 1 



15 



&.%at y a® 


["SJGTP r S^-oX 


it^®3 - 2 


66. 5 


ft "a $3 3-11 


53. 7 


I it&® 3-12 


75. 6 1 


1t&® 3-14 


59. 8 


it&® 3-25 


67.9 1 


itS® 3-33 


75. 8 I 


it&® 3-38 


58.4 


it^® 4-2 


65. 1 . 


<t£® 5-3 


51.2 


it&® 7-2 


62.9 


8-1 


103.0 


itS® 9 - 1 


93.2 ! 


1 te£r^ 9-2 


103.9 


9-3 


117. 5 


ffc^ 9-4 


72. 1 


itS® 9-5 


132.5 


! 9-10 


116. 8 


it&® 9-11 


55.0 


{fc-&4fcl 9-12 


107. 9 


<k&® 9-16 


57.2 


fc-&$J 10-1 


50.5 


fb^^J 10-2 


65.8 


[ <t&® 10-3 


55.7 


11-1 


66.8 


it&® 11-3 


85. 1 


<t^#J 2 0-1 


65. 1 


itS® 2 0-2 


50.5 



20 (±ffc&mmmz. 5*3.71)^ h lmumcDW-mm 

25 mVoom&Zbm&mffi-rzlj&it ^T, Anderson et al. tdcfc^T^X 
mm^^ z/>tffet)mmZnT^2> (Fed.Proc. . 18, 412(1985)) . -^d 



WO 03/082840 ^^CT/JP03/03928 

(0. 7*ifcigi§S£©flSa) 

99. 7^^jd^s^Ja7K^sp^, o. nmmmi&tvrco 

5 ttKfc^tt (30mg/kg) <Dmn&$-2Qft'&lZQ. V X&M 

mmm (%) = u - (mm&^mo ? <i -> > 

Vehicle»©7< *>>^ia»[)] x l 0 0 



15 . (KSfcSSSJH) 

2 5 , 3-33, flS*« 5 - 3 , ^b^% 7 - 2 , 9 - 1 , 

9 - 2 , it^m. itttm 9 - 3 . fc-fr* 11-1. 2 0- 

l«J:m«2 0- 2) OttMMftfM)* (Vehicles®^ ~>>£f 

20 @»rfc*#-r<5ifiM (%) ) ^^2tc^-ro 
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m 2 





E§^^ (X) 


it-Sty 3 - 2 


76. 1 


VC^m 3-25 


91.0 


ft^El 3-33 


99. 5 


{t&®S- 3 


51.6 


<b-&^ 7-2 


70. 0 


<t£$& 9-1 


97.7 


it&to 9-2 


81.2 


fl5^«5 9-12 


57.8 


fc£#J 9-3 


100.0 


it-sw 11-1 


98.3 


fc^Kl 2 0-1 


94.8 


itS® 2 0-2 


81.7 
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i. T!2-flS!5S; [i] T?s$n«ftfi«*i*i»iitt4^ 

5 




2. TI2-AS5S: [II] T^£n£te^££«^<D:&^e>& 
15 5Kttft-f H^I*7^Xh, 




25 r* :fecktfR 3 £ o t^hc^ 7;p*;u 
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5/1, 7U-;v7^ys. ->7yi^}irhni^u ^t;u* 
^nr;^;^, 7U-;H, t;io*~>s, 7'j-j^y 

t^«7'j-;i'75ysiJAoy>gf, z^^utji^jv 

S, T'J-;VS> tK^«^U< ttfOlXf^k 7^3^yl, 7U- 

m. 7'j-;^M-;n, 7^yi, 7JW7s;i, tu-;vt 

x*-r;w t;u3^>'S, 7'J-;i/t+'>S, ^tf^v'S^ 
b<«^oxx^;u, T)V^-)Vtj)v^^)vm. 7U-;^;^-;n, 
7;i/*;v7 5ys, 7U-^7$ t;u 
7 , J-;i'fti, i/7;s, xV DS^fettiistti 

$nt^tfcJ:<. ^^tcSiflBT^^^S, i/^n7WI, 7U- 

-;i/*;p^x;i/S> 7JW75;l, 7'J-;i'7s;i, t;u^;I/^ 
7'j-^ftstfc«iistt, tv -Jim. 7Kg£S^b<ra^- 
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tK^s^l< i«cixf;k 7;wn^->s, 7U-;vt*^ 

5 TBtfe$tlTViTt> c fc< ; 
A l H7Jl'+l/>I$St. ] 

3. — J&jS [II] K&t^T, R l &cfctfR 3 ^ — ^teSteo 

10 ^£&5»t^ 2 |23£<D/c HSM7^-7 ho 

4. — JK£ [II] tC^V^T, R* 43cfctfR s — SfcteS&o 

* t ;u □ * ->S"c s% * tix v> t *> ck v Mt^m £ <oift«^ e> & 

20 5. — [II] Id&^T, R 4 tR 5 ^ltlfD'Jy>S 



6 . 



— J&5£ [II] Id&^T, 
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TJl^rJim. ^^nyjl'+iH. 7'J-JH. zKm«^b< te^oxx 
*><k< ; 

, ilfa U v>^£fcfcJ:fcf^U S^SHtfTJl^W*. 7K^S^b<«^ 

*^h, 7)i^)i^m^rc\tmmmxmm^nx^x%^<. zziz 

/c^-tf^-T F£^#T:*XX.K 

7 . — )&5£ [II] (C*3^T> 
R' ^T->;US«r^b ; 
25 R l ^7K^M^, Aoy^^fcttTJM^S&asU KET^*^*** 
Any>M^Tg&£nTV>-Cfcci;< ; 
R 3 dVNny>gi 1 tfeli7;^^^I$^b ; 
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r 4 rfT)i*)imi£rz\ti'>7 u7)\,*)\,m*7K\s, m7)v*r)vmtf7)v* 

/c^fcf*^ Kg^#X=fX* ho 
15 8. • 3-7 1 f^-fi-i' □ □ -2- [2- (3- (N- (2- 1 H D + y XfJV) -N- 

<y^D^7$;)^o^'»-5-^ h^->7x-jv]^>^7yj 
> 

• 3-7-fe^;U-6-^ □ O -2- [2- (3- (N- (2-k K D 3r ^X^;W -N- (2-* 

7u\i)V)7 s)7w#*r 9 s)-%-* h + y7i-;H^>Vf7 7U y 

20 •3-Tir5 1 ;U-6-^on-2-[2-(3-((2S)-2-t: FO^i//?^ 4 /^^- 
-f >0 -5-* h*'>7x^H^>yf7 , /'J > 

• 3-7 ir ^;U-6-i7 p n -2- [2- (3- ( (3S) - 1 H □ * 7 l / 7 >-l --f 7* o 
#*-»-5-* h + y7z-;H^>75 1 7yU > 

•3-T-fe5 i ;U-6-^OD-2-[2-(3-(N— T t?;U-N-(2-* h + yXW 

25 7$/)7"D^i/)-5-> h*->:7;cX;i/)^>V^7\/U > 

• 3-7-fe^ D D -2- [2- (3- (N- (2-X h * isJL^JV) -N-- f V^DHiV 
75/)7*0^y)-5-^ h^v/7i^V]^>W;U > 
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•Z-T'k^fr-b-tr D D-2- [2- (3- (N- C7 ? >-2~i )V*^)V) -N-- f V7°U 
•3-T-fe^;P-2-[2-(3-(N-(2-t Hn^'>XfJl/)-N--f V^D tf;UT5 7) 
U > 

• 3-7 -fe 3^-5-^ n D-2-[2-(3-(N-(2-k KD + ^X^-N-'C V tf 

■3-7tW-^DO-2-[2-(3-(K-(2-t h'D + >/X^I/)-N-^ V7"D tf 
)V7^ /)-l-^^7"D*^'»-5-^ h*->7z^]^>W;U > 

• 3-T-fe^;W-2- [2- (3- (N— T V^a tf^-N- (2-* h * ~>X3^l/) 7^;)7' 

□ #^S»-5-^ H^y7xx;i/]^>l/f7 > ; i J > 

• (+)-3-T-fe^;U-6-^ D D -2- [2- (3- (N— Y y7*n fc!;i/-N-(2-* h^X 

• (+) -3-T-fe^;W-6-^ n D -2- [2- (3- (N- (2-kh'0 + ^X^;i/) -N--f V ^ 

□ tf^7$y)7'o^i/)-5-^ h^i/7xxji/]^>y?7yj > 

• (O-S-T-fe^^-B-^ □D-2-[2-(3-(N-(2-Xh + '>I^)-N-'f 7 7*0 

tf;i/T5y)yo^^^»-5-^ h+'>7xx;w^>yf7yu > 

• (+) -3-7-fe^;U-6-^ D □ -2- [2- (3- (N--f V tf^-N- (^3" 7 x >-2- 
-fJM^)75/)7 , a^^)-5-^ h + ->7xX;H^>yf7 , /'J > 

• (+)-3-T-fe^;U-6-^ Dn-2-[2-(3-(N-(7 5 >-2— f ^;U)-N— T V 
yDtf;i/T^/)yD#^'»-5-^ h + y7xXJl/]^>y5 1 7y'J > 

• (+) -3-7 -fe 3^-6-^ o P-2-[2-(3-(N-X^;i/-N— f 7 7n fcf^7 5 /) 
7n#+'»-5-^ h^'>7xXJH^>yf77U > 
•(+)-3-7-fc5 t ;W-6-^ PD-2-[2-(3-(N. N-iM V "/O tf;V7 ^ J ) 7°U# 

*'»-5-* h + ->7xx;i/]^>yf7yu > 

• (+) -3-7 -fe 3^-6-^ p D-2-[2-(3-(N— r v tf;u-N-^ 3^7 s y ) 
^ntf^vO-S-;* h^y7xx;H^>yf7V'J > 
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. ( +) -3-7-fe^;W-6-^ p D-2- [2- (3- (N- (2-b H P * ~>X^;U) 3^ 
.(-)-3-T-lr^;l/-6-^ PP-2-[2-(3-(N--f y tf ;nM2-* h^vl 
• (-) -3-T-fe^;i/-6-^ d O -2- [2- (3- (N- (2- k HD^*>X^) -N-- f V ~f 
. (_) _ 3 _ 7 ^^-6-^ d D -2- [2- (3- (N- (2-X h *z/JL^)V) -N-- f V :/ P 

tf;PT5 ;)7*a#+'»-5-^ h^i/7i-M^>^77U > 

. ( +) -3-T -t ^;U-2- [2- (3- (N- (2-X h * ~> X^;W -N—T V7*Ot!;|/75 

. (+) -3-7 -fe ^;U-2- [2- (3- (N- (2- b K O^r ~>X^;W) -N-f V T/P \L)\z~T 
sy)Vp#*~»-5-;* h + i/7i^]^>7f77U > 
•3-T"fe^-6-^ P P-2-[2-(3-(N--f V7"n fc?JW-(N-(2-* h*->*^>H/ 
t+'>X?JI/))7$y)yn^>/)-5-/ h^->7i-M'<>yf77 

u > 

•3-T-k^;P-6-^ P P-2-[2-(3-(N— T V7"n tf ;U-N-(2-(2-^ h*~>X h 
f77U> 

•2-[2-(3-(N-(2-r-t h^v-x^;u)-N-< v^ntf^T^ y)^o^^-> 

, )_ 5 -^ h^:7 x x;i/] -3-7 3^-6-^ pp^>\/ 3^71/ U > 
•3-T"t^;W-6-^ P P-2-[2-(3-(N--f 7 7"o fcf;W-N- (2-7 jlzdv^j 
*~>X^)7 = ;)7"D#*'»-5-^ h*->7x^]^>7f7 i yj > 
•3-T-fe^^-6-^PP-2-C2-(3-(N-b Ha + ->-N- / f V ~?U M)V7 5 /) 

i • 3-7 1 f Jh6^ O D -2 - [2- (3- (N-> ^ □ -> JhN- (2- 1 Ho + yl 
^)7S;)7*D^y)-5^ K + J/7x-JI/]^>W7'J > 
• 3-T-fe ^;W-6-^7 p p -2- [2- (3- (N-X^Jiz-N- (2- th'D^yIf^)7S 
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• 3-7 1 ?Jh2- [2- (3- (N- (M h ^ ;P) -H V7d k!;i/T^ /):/ 

• (+) -3-7-fe^;i/-2- [2- (3- (N-f V tf ;P-N- (2-* h * v-X5^U) 7 ^ 

o 

io io. m&&vv^^mmm\zmmT%b<DT*&zm&m9mm<n 
1 1. tib-^ din x&znzit&yj&rcteJecDMmo 



R 2 



15 




R , iiADy>ii i $fctt7;v3=i i '>s$*u ; 
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b ; 

5 R 6 «7KmS^L'< te J £<DX.X'r)V. 7)Vu*i/&, 7 )\>n*i/7 )Vn*r 
ism. 7 )Vn*r><7 )V3ici/7 hSSfcttT )V* 

A ,*3 J; A t it m — * te^fc o T T I/ >S $ ^"T . 

fib, R 4 tR« *t^LT7KKS*fc«^-©xx^;WTM^$nfefcfa 

1 2 . — m& din k:*ht, 

15 R' T^Tv^SSr^b : 
R ! ^7K^M^^^b ; 
R 3 #y;un*<>g£^b ; 
R*^T^^;PSSr^b ; 

R*iz R 5 ^l/T7;i/3 + i/Stfc«7^3^->7^JHTti^ 
20 nfckfDUS?>^«r^^LT ! bJ;< ; 

R s #7K&S^b< ttfOIXfJk 7^:3 A,- R 6 £^ 

U ; 

25 A x 3$£ZtA t i!)m — SfcttI)5:oT7^l'>l§itl*JS 1 lfBft<E> 
1 3. — »SC [III] fC*5V>T, 
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R*&7 )\>U*i/m*ml, ; 

R 4 a*7;w+;i'g£jKL ; 

R t &7)VZl*F>>m, 7 )ln*^7 )Vn*i/&%.tc.V&7 )Vu*ris7 

1 4. — flgjfc [III] KfeV^T, 
R 1 ^T^SS^U ; 
15 R , ^7K^Jm^*^:ttAPy>JE^$r^b ; 
R 3 ^T;i/3 4 1 >'SSr^b ; 

R 5 #*— A,- R 6 S:^b ; 

20 A,*itfA,*tW-SfcttJlftoT7^1/>IS*t»*il HESS© 

15. • 3-7 1 f ;h6-^ D D -2- (2- (3- (N- (2 - b H D + y ifJP) -N- 
<y7*Pe;V75/)7 , 0^i/)-5-^ h^->7x-JV]^>V5 : 77'J 

> 

25 -3-T-fe^;U-6-^ OD-2-[2-(3-(N-t h*D*->-M V^O tf^T^ /) 

•s-T-fe^^-e-^ p n-2-[2-(3-(N--f y^a tf;i/-N-(2-^ h=^->x^;w 
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7== /):/P#*-»-5-* h^'>7i-;H^>7f77'J > 
•3-7tW-^nD-2-[2-(3-(N-(2-I h^'>X^;U)-N— T V^n tf;l/ 

•3-T-fe^^-5-^ p P-2-[2-(3-(N-(2-fc h'D + ^Xf^-N-'f V^O tf 
5 ^75y)7n^'»-5-^ h*->7x^I/]^>WyU > 

• 3-7 ^;U-6-^7 o D -2- [2- (3- (N- (2- k Kn + -yJL^)V) -N — f V ^ D k! 
;V75y)-l-^f^7*0!ji^^)-5-^ h*>'7i-^]^>^7y , J > 

• 3-7-fc ^;p-2- [2- (3- (N- (2-X h * v'XfJP) -N-- T V7'0^7$;)7' 

10 • (+")-3-7tfJh6-i' D D-2-[2-(3-(N-f 7 7*a fc°;i/-N-(2-* h^>X 

f;i/)7s;)7"n^5/)-5-^ h^«>7i-;i/]^>yf7yu > 

. (+)-3-Tir^;U-6-^ D P-2-[2-(3-(N-(2-t h'D + v'Xf ;i/)-M 7 7 
Ptf^T^/)7 p n^^r>')-5-^ h^>'7ir;i/]^>yf77 , J > 

• (+)-3-T-t^;i/-6-^ O D-2-[2-(3-(N-(Mh*'>IfJW-H V7°n 

.(+) -3-T^^;W-2-[2-(3-(N-(2-X h^'>X^;W)-N-^ V :/P t?;V7 5 
y)yp^^'»-5-^ h + '>7i-JV]^>7f77'J > 

•s-T-k^^-e-^ p p-2-[2-(3-(n— r v~7u tf;i/-(N-(2-^ h^>^^^;w 

^yIf;i/))75;)7o^'»-5-^ F + '>7i-iH^>7f77 
20 »J > 

'S-T-t^JV-G-tr P P-2-[2-(3-(N— T V^P t! ;i/-N-(2-(2-* h^>X h 

h^-»x^;u)T$ y)7 p p#^>')-5-^ h^->^x-;u]^>y 

f7 7U > 

•2-[2-(3-(N-(2-T-fe h^->X^;W-N— f 7 7*P tf;WT5 y)"/P^^-> 
25 )-5-* h ^ •> 7 xr Jl/]-3-7 1 ^JH-i? D D ^ > 7f 7 V 'J > 

•3-T-fe^;W-6-^ P P-2-[2-(3-(N--f V 7*P t!;i/-N-(2-7x-;^;V^ 

^«>x^;w)T^ /):/p#*~»-5-* h^'>7x^]^>yf7yj > 
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